and ONE SHILLING 


ASTRONAUTICS AND SIXPENCE 


JEROPLANE ~~ 


in large scale production, is engineered 
to have the necessary performance and 
strength to fulfil the role of low-level 
attack “beneath the radar net” 


The Blackburn Buccaneer 


Hawker Siddeley Aviation 
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PATTERN for SUPERSONIC RESEARCH 
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Designers of airborne instruments 
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Airborne instruments need active, 


enduring, dependable power. That is 


why more and more Venner 


. ie 


Accumulators are taking to the air these 


days. They supply more power per 


unit of weight than any other electrical 


storage system. 


VENNER SILVER-ZINC ACCUMULATORS 


provide lightweight power for satellites, 
guided missiles, airborne equipment of all kinds, 
telemetering systems, etc. 

Send for- full technica/ details 

Venner Accumulators Limited 

KINGSTON BY-PASS, NEW MALDEN, SURREY. MALODEN 2442 


A member of the Venner Group of Companies 
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DASR-1 


THE OUTSTANDING 
RADAR 
[0 FOR THE JET AGE 


Pp aiaee 


DASR-1 incorporates these outstanding 10 cm. features:— 


@ Absolutely constant and gap-free @ A highly effective, fail-safe permanent 
coverage through 360°. echo suppression system without 
®@ High discrimination at ail ranges out blind speeds. 
to the maximum. @ Sustained high performance in bad 
weather conditions provided by the 
most advanced circular polarisation 
system yet developed. 
® Reduction of siting limitations due to @ A large measure of built-in ‘stand-by’ 
ground reflections. facility. 


@ A high data rate continuously main- 
tained. 


Surveillance Radar oS 
with solid gap-free coverage 


DECCA RADAR LIMITED - LONDON - ENGLAND 


@ OR15S7 
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The big name in jets... pratt & whitney aircraft's JT-3 and JT-4 engines 


are writing a story of reliability unprecedented in aviation history. Their unmatched econ- 
omy and dependability have led to increased utilization of commercial jet aircraft, boosting 
the planes’ earning power beyond expectations. The engines’ contribution to new rates of 
schedule completion has been outstanding. Over the years, their military counterparts, 
the J-57 and J-75, have held virtually every major flight record. Today, Pratt & Whitney 
Aircraft engines power most of the world’s big jet aircraft and the majority of Amer- 
ica’s military jet planes. Now, a new JT-3D turbofan series— developed from this famous 
family of jets— promises even greater advances in power, economy and dependability. By 
every measurement, Pratt & Whitney Aircraft is without question the Big Name in Jets. 


UNITED AIRGRAFT EXPORT CORPORATION 
East Hartford 8, Connecticut, U.S.A. 
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European Headquarters: 3/5 Warwick House Street, London S.W. 1, England 
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THE WORLD'S FINEST CLIP 


THE AEROPLANE 
and ASTRONAUTICS 


.. . ski-ing is an exhilarating sport. But look at ice from some 
angles and you have a problem—such as aircraft icing-up. This 
is one of the many problems that Teddington have taken care 
of. Their range of anticing control equipment -—— like all the 
other precision control equipment they make--is used through- 


MERTHYR TYDFIL - 


London Office: Colnbrook By-Pass, West Drayton, Middx. 
Telephone: Colnbrook 2202 


MARCH 23, 1961 


out the British aircraft industry. 


SOUTH WALES - 


Teddington Type PBA 
Moisture Content Head 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


TELEPHONE: MERTHYR TYDFIL 3261 


TAC2I4 


.-FOR A DRIP- 


COMPANION ACCESSORY To 


REGD. TRADE MARK 
WORM DRIVE HOSE 


Se Br ime od Fn Vite gg) an.) ene Pd 


PAST S 


CLIP 


L. ROBINSON & CO. (Gillingham) LTD. 


] LONDON CHAMBERS, GILLINGHAM, KERT TEL: 51182/3 


THE wenn AVIATION CO. LTD. 


SOLE AGENTS— 
OXFORD TO THE 
SCOTTISH BORDER 


FOR THE SALE OF PIPER AIRCRAFT 


OXFORD AIRPORT BIRMINGHAM AIRPORT 
Kidlington 3061 Sheldon 2441 


announce that they now operate 


COVENTRY AIR CENTRE 
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Precision Sheet Metal Workers and 
Light Engineers to the Aircraft industry 


Manufacturers of fabricated parts and assemblies in ferrous 
and non-ferrous metals. Tools, jigs and machined parts for 
the assemblies can be produced in our own workshops. 

Let us quote for your requirements. 


M.O0.A. Approved Fully Approved A.R.B. 
D.G.!. No. 50037 Ref. No. A1/2502/47 


C. W. FLETCHER & SONS LTD. 
STERLING WORKS, ARUNDEL STREET, 
SHEFFIELD, | 


ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 


Telephone: ESTABLISHED Telegrams: 
Sheffield 38049 & 28040 1891 Assayed Sheffield 1 
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HOBSON CONSTANT SPEED ALTERNATOR DRIVES 


are now specified for the 


D.H. TRIDENT JET AIRLINER 
| 


In this aircraft, described as the ultimate in subsonic 
speed combined with the best possible operating economy, 
the entire electrical generating capacity is dependent 
upon its constant speed drives, so that reliability and a long life 
As Specialists in between overhauls are of vital importance. Designed specifically 
precision engineering, we for civil aircraft duties, HOBSON Constant Speed Alternator 
invite your enquiries concerning Drives achieve these essential qualities by their novel construction 
projects to which our permitting the use of a transmission oil pressure of only 
comprehensive engineering 500 p.s.i. In addition, a unique pump off-loading system reduces the 
facilities can usefull; pump transmission pressure to SO p.s.i. when the aircraft is cruising. 
be applied The ingenuity and reliability inherent in this design also 
characterise the following additional HOBSON equipment now 
specified for the same aircraft:— FUEL BOOSTER PUMPS 
FUEL FLOW PROPORTIONERS ° TRAILING EDGE FLAP 
OPERATING SYSTEMS © LEADING EDGE DROOP OPERATING SYSTEMS 


LIMITED + FORDHOUSES * WOLVERHAMPTON 
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QUICK TURNROUND 


GREATER PROFIT 
MARGIN 


MORE FLIGHTS 


LOW OPERATING 
COSTS 


AEROLINEAS 
ARGENTINAS 


order the 


AVRO 748 


Later this year the Avro 748 goes into 
service with yet another progressive airline: 
Aerolineas Argentinas, the national airline of 
Argentina. Nine 748s have been ordered, and will 
operate on a network of internal routes. 


Built by Hawker Siddeley Aviation, the Avro 
748 is the world’s most modern, low-cost turbo-prop 
airliner. It is adaptable, versatile, and extremely 
economical in operating cost and maintenance. 


eae 


Powered by two Rolls-Royce Dart engines, 
the aircraft was designed for easy accessibility 
and speedy, efficient maintenance. In the face 
of growing competition in commercial flight, 
airlines equipped with the Avro 748 will look 
with confidence to the future. 


For full details on this remarkable aircraft, write: 
HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1. 
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Overcoming the Reluctance Barrier 


As a country we have made a number of outstanding contributions 
to progress in aeronautics. It would be hard to recall anything of 
more potential value than the development of the Rolls-Royce vertical- 
thrust engine and its application in the Short SC-1. This work in 
due course has been followed by the successful demonstration of the 
Hawker P.1127 and its single powerplant with quadruple thrust exits. 
In consequence it is a shattering thought that through all the long 
years that Shorts and Rolls-Royce were working on the SC-1 there 
was no operational requirement for it. 

No one who takes an interest in such things can doubt that the 
coming of VTOL capability must change the whole business of using 
military aircraft in the field. But so far no aircraft capable of 
immediate military application exists. One consequence of this is 
that operational units have no idea of what could be done with such 
aircraft. 

It is a matter of observation that the adoption of any revolutionary 
idea takes a very long time. Human beings are by nature conserva- 
tive and in general a defensive attitude is adopted against any new 
thing blown their way by the wind of change. Only as new things 
become available and can be proved in practice does their adoption 
begin to increase. 

Nowhere does this reluctance to adopt new concepts bear more 
heavily than in the aircraft industry. The slow progress made with 
the exciting SC-1 concept illustrates this very clearly. So does the 
fearful struggle that the designers of the Rotodyne have had to endure. 

One of the proven ways of getting a new idea accepted is to 
make examples of it available for testing. How is such a desirable 
state of affairs to be brought about? There can be no substantial 
Government funds available for VTOL aircraft until the Services can 
make out an operational requirement. It is scarcely reasonable to 
expect professional Service officers to lay down operational require- 
ments for aircraft the characteristics of which are completely 
unfamiliar to them. For instance, should operational units have multi- 
thrust units or multi-thrust exits? Such problems cannot be solved 
until operational experience has been obtained with such types as 
exist. Some means must be found to provide the Services with 
examples to try out. The answer, as things are today, is that such 
prototypes could not be ordered from existing Votes. 


It seems then that some way must be found of establishing a 
Vote in the Estimates which could be applied for the purchase of 
promising developments. Such promising developments would in 
due course be made available to Service establishments so that the 
staff could try them out for themselves. The word “ evaluate” has 
not been used since it suggests trying something out against an existing 
set of standards. New ideas can be so revolutionary that existing 
standards can be useless. 

If such a Vote had existed we should not now be faced with a 
situation where the potentialities of a practical WTOL flat-rising 
aircraft are completely unknown to the pilots of the Royal Air Force, 
Navy and Army. With only one VTOL aeroplane of each type flying 
they cannot be expected to know. 
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THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment 


South Africa and Aviation 

ESPITE the immediate shock of South Africa’s decision 

to leave the Commonwealth, the consensus of opinion 
seems to be that there will be little change in day-to-day 
relationships. In fact, the only positively stated consequences 
appear to be those related to sport—cricket matches between 
South Africa and member countries of the Commonwealth, 
for instance, can no longer be official “ tests.” 

There seems to be no reason why the change should involve 
any modification to B.O.A.C.’s arrangements with South 
African Airways. Although the Corporation's present pool 
agreements are with Commonwealth countries, such agreements 
have been proposed with others. Also most, if not all, of 
B.E.A.’s agreements are with “ foreign” countries. 

International services are at present operated by South 
African Airways to five points in Europe, including London, 
via Salisbury and Nairobi, with Boeing 707s, and to Perth, 
Australia, with DC-7Bs, via Mauritius and the Cocos Islands, 
in co-operation with Qantas. 


Prosperity for Prestwick 


HREE new contracts worth “ several million pounds * have 

done much to brighten the future for Scottish Aviation, 
Ltd. In addition, the renewal is expected of an R.C.A.F. con- 
tract for the repair and maintenance of CF-100s, T-33s and 
Canadair Sabres. It involves some 200 aircraft yearly. 

One of the contracts is a £750,000 order for 10 Series 3 
Twin Pioneers from the Federation of Malaya. Presumably 
they will suppplement the four Series 1 Twin Pioneers and five 
single-engine Pioneers at present in service with the Malayan 
Air Force. Also, the M.A.F.’s Series 1 aircraft are to return 
to Prestwick for conversion to Series 3 standards. 

The other two contracts are for the repair and overhaul of 
Rolls-Royce and Pratt & Whitney aero-engines. Rolls- 
Royce is transferring much of its piston-engine overhaul to 
Scottish Aviation. Work on the cylinder-blocks of Merlins 
and Griffons will form the first stage of this programme. Since 
last summer machining of these parts has been done at Prest- 
wick. Pratt & Whitney R1830 engines are also to be repaired 
and overhauled under the third contract but details of this have 
not yet been finalized. 

With these new contracts Scottish Aviation’s managing 
director, Mr. T. D. M. Robertson. expects his labour force to 
be increased to its former level of 2,200. At present it is about 
1,800. 


Avros for Argentina 


HE sale of nine Avro 748s to Aerolineas Argentinas 

announced last week, is an important success for this twin- 
Dart feeder-liner, since it is the largest single airline order to 
date and the first from South America. The requirements of 
the South American operators exerted considerable influence 
on the initial design of the Avro 748. 
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COTTESMORE OCCASION.—His Excellency Major General 
Hassan Beshir Nasr, Chief of Staff of the Sudanese Army, visited 
R.A.F. Cottesmore on Mar. 7. Top, he is seen with (L. to R.) 
Sq. Ldr. E. Dawson, Senior Electronics Officer, A.V.M. M. H. 
Dwyer, A.O.C. No. 3. Group and Gp. Capt. A. D. Mitchell the 


Below, the General inspects the Guard 
of Honour. 


Station Commander. 


Delivery of the first 748 to Buenos Aires is scheduled for 
October of this year, and the aircraft are intended for use on 
the Argentine domestic network next year. The order, which 
includes an option on five more 748s, is for the Series I air- 
craft with Dart R.Da.6, and is valued at approximately 
£24 million with spares. Aerolineas Argentinas already operates 
four examples of the de Havilland Comet, another product of 
the Hawker Siddeley Group. 

Other announced airline orders for the 748 are from Skyways 
(3), B.K.S. (5) and Aden Airways (3 Series 2). In addition, 
Avro is building two privately financed prototypes and is 
supplying several complete sets of components to India, where 
the type is to be built at Kanpur for the Indian Air Force. 


AVRO SUCCESS.—The 
largest airline order for 
Avro 748s announced so 
far is from Aerolineas 
Argentinas, which has 
purchased nine with an 
option on five more. 
Deliveries are to start 
later this year, following 
completion of certifica- 
tion trials. 
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VTOL VIEW.—Short span, low wing 
area and trailing edge flaps are evident 
in this view of the Hawker P.1127 VTOL 
strike-reconnaissance aircraft. It also 
shows the lift/thrust nozzles of its Bristol 
Siddeley BS-53 turbofan engine. 


Ziegler on STOL 


EW STOL and VTOL aircraft are in 

sight to provide practical, safe and 
economical answers to the need for fast 
lacal traffic. Commercial STOL aircraft 
could operate from airfields with grass 
strips only about 2,000 ft. long, thus 
tapping a wide market. In France, for 
example, there are more than 400 airfields 
suitable for these aircraft, compared with 
about 10 suitable for Boeing 707 or 
Douglas DC-8 operations, These con- 
siderations will be brought out tonight 
by General Henri Ziegler, the general 
manager of S.A. Louis Breguet, in his 
Louis Blériot Lecture to the Royal Aero- 
nautical Society. 

Gen, Ziegler anticipates a revolution 
in short-haul air transport equivalent to 
that opened up by turbojet aircraft in 
the long-haul field. He considers that 
short-haul aircraft must cruise above 
200 kts. to allow fast and reliable service, 
but not at a speed so high that the air- 
frame and economy are penalized. After 
considering the various approaches to the 
design of short-haul STOL aircraft he 
concludes that, in the present state of 
the art, the propeller-driven deflected- 
slipstream aircraft shows up favourably 
from an economic viewpoint over 250- 
mile stage lengths. 

Gen. Ziegler will describe Breguet work 
on the development of its range of 
deflected-slipstream short-haul transports. 
These are the experimental Breguet 940, 
the Breguet 941 commercial or military 
cargo aircraft, the Breguet 942 passenger 
transport and the Breguet 945, which will 
be a light cargo aircraft for military or 
civil duties. 


Air Matters in Parliament 


Blue Streak in the Commons 

1E Minister of Aviation, Mr. PeTeR THORNEYCROFT, dissi- 

pated uncertainty in many minds as to the significance 
of his efforts to build Blue Streak into the structure of an 
international space research scheme when he intimated in 
the House of Commons on Mar. 13 that he based his thinking 
on a clear-cut divisibility of issue: first, should we as a nation 
seek to co-operate in pure space research and, secondly, should 
Europe leave the manufacture of satellite launchers, whether 
for research or commercial purposes, to America and Russia? 

Mr. J. Strachey (Lab., Dundee, West) had asked the 
Minister whether he had examined the possibility of co-operat- 
ing with the United States in the provision of launching 
vehicles for joint space research either in addition, or as an 
alternative, to a European conclave; and whether, in view of 
the West German attitude, he would reconsider the whole 
question of a research programme on a basis of abandoning 
all attempts to capitalize on the work already put into Blue 
Streak. In reply to the first question Mr. Thorneycroft said 
that possible co-operation with the United States was certainly 
envisaged, and that in fact the American Scout launcher had 
already been made available. 

In view of the excited hubbub still engendered in some 
quarters by the mere mention of Blue Streak—at first recrim- 
ination for the length of time the original scheme was allowed 
to run before a halt was called, and then suspicion that our 
chances of international co-operation in space research are 
being jeopardized by insistence on the insinuation of Blue 
Streak—this official declaration that each project is capable of 
independent fruition is important. 

Canvassed separately, Blue Streak must stand or fall on its 
own merits. If it finds a niche, so much the better. If it 
ultimately falls into limbo, at least we know that it will fall 
by itself. 


Discussion of the 1961 Defence White Paper (Cmd. 1288) 
occupied the House of Lords for the better part of two days, 
Mar. 14 and 15. Just as in the case of the Commons defence 
debate a fortnight before, reported in our Mar. 10 issue, the 
salient issue was that of this country’s nuclear programme and 
of the R.A.F.’s réle in implementing it. In fact, such dissen- 
sion aS was apparent in their Lordships’ decorous dialectic 
centred upon this topic. 


Defence Debate in the Lords 

In moving approval of the Report on Defence, Lorp 
CARRINGTON, First Lord of the Admiralty, said that, while 
modern conditions had made it impossible for Britain to 
compete in the scale of her forces with America and Russia, 
whatever she resolved upon must be directed towards main- 
taining world stability and peace—and that her contribution 
could only be effective so long as her economy remained 
strong. He could not subscribe to the belief that unilateral 
renunciation of nuclear weapons on our part would lead to 
some change of attitude in the World. He assured the House 
that the Government had carefully considered all factors before 
reaching the conclusion that Britain should and must retain 
her independent nuclear power. 

Lorp Rea, Leader of the Liberal Party, had given notice 
of an amendment in effect deploring that the Government, in 
spite of an increased defence budget, had failed to provide a 
convincing explanation of Britain’s part in a co-ordinated 
western defence system. He thought there was still too much 
trying to keep up with the American and Russian Joneses. 
Labour's proposals of unilateral disarmament were not the 
answer—the only course was to reach agreement on general 
World disarmament under effective international control. 

VISCOUNT ALEXANDER OF HILLSBOROUGH, who had given 
notice of the official Opposition motion of no confidence in the 
Government’s defence policy, said (surprisingly, in view of 
recent Labour pronouncements) that if agreed disarmament 
were the goal the great thing was not first to disarm unilaterally. 
However unpopular it might be in some sections of his party, 
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THE AEROPLANE 
and ASTRONAUTICS 


Matters of 
Moment... . 


JET FREIGHTER. — Originally 
specified as SOR-182, SS-476L 
and CX-1, the new Lockheed 
C-141 troop-carrier transport 
for MATS will be powered by 
four Pratt & Whitney turbofan 
engines. Landing gear retracts 
into fuselage side  fairings. 
Cargo interior measures 9 ft. 
high x 10 ft. wide x 70 ft. long, 


he would say there was a better chance of getting an ultimate 
settlement in Europe by retaining nuclear weapons, so long as 
any potential enemy was holding them. 

ViscouNnT CALDECOTE said there was a growing lack of con- 
fidence between those who made the weapons and those who 
made the decisions. He pleaded that much time and money 
could be saved by closer relations between the Treasury and 
other Ministries concerned and industry. 

Lorp SHACKLETON, while conceding that it was extra- 
ordinarily difficult to produce an effective defence policy, felt 
that our proposed V-bomber force, effective though it might be, 
represented too high a cost in relation to other aspects of 
defence. 

Viscount HaitsHaM, Lord President of the Council and 
Minister for Science, appealed to the House to regard itself as 
a council of state over defence rather than to split into two or 
three distinct parties. In the past 10 years, he said, the whole 
conception of military power and action had been revolu- 
tionized, and a great deal of the thinking in the debate demand- 
ing a reversion to conventional weapons was as out of date as 
to demand that they should revert to the shape of the forces 
in 1951. If there were to be advanced techniques in war and 
peace Britain and Europe must have a share in them. Any 
falling short on Britain’s part would ultimately undermine 
her relations with her allies. 

The amendment and the motion of no confidence were 
defeated and the Government motion was agreed to. 

Considered in retrospect, the two debates—in Commons and 
Lords consecutively—have served to concentrate on the 
Government's defence policy a deal of sincerely held and soberly 
presented criticism. Never before can an adequate policy have 
been so difficult to formulate. A workable balance had to be 
struck between considerations of ethics, expediency and 
economy. How far that has been achieved, only time can show; 
but, for our part, we admit to feeling that the policy has grown 
in stature by its airing in debate-—O. W. H. Cooke. 


Money from MAPAG 


to groups with muscle-driven aircraft projects have been 
offered financial assistance of up to £1,500 each to develop 
and build their designs by the Man-Powered Aircraft Group 
of the Royal Aeronautical Society. MAPAG has received 
additional contributions bringing its fund for assisting the 
development of designs up to nearly £5,000. 

The £1,500 offers have been made to a Southampton 
University group and the Hatfield Man-powered Aircraft Club. 
The Southampton group is from the University’s Department 
of Aeronautics and Astronautics; its members are Miss A. J. 
Marsden, Mr. A. Lassiere and Mr. D. J. M. Williams. The 
Hatfield club is based at de Havilland Aircraft; its chairman 
is Mr. J. C. Wimpenny and its secretary is Mr. E. C. Clear Hill. 

In view of the £5,000 Kremer prize for the first man-powered 
flight, neither group can be expected to give details of its 
project except in the broadest sense. The Southampton design 
is described as a “large powered glider”; it is a propeller- 
driven single seater with a wingspan of around 70 to 80 ft. The 
Hatfield design is said to be broadly conventional and 
propeller-driven. : ; 

The Royal Aeronautical Society state that financial 
assistance for four other projects is under discussion. These 
have been put forward by a group at Aviation Traders, Ltd., 
consisting of B. C. Basu, A. P. Drescher, M. H. Jung, B. A. 


Kerry and M. D. Prentice; by P. M. Savage, who is taking a 
postgraduate course at Imperial College; by I. D. Lawrie and 
F. Bridges of the Vickers-Armstrongs (Aircraft) Apprentices 
Association; and by C. Hodgess-Roper, of South Woodford, 
London, E.18. 

The Hatfield club was formed in August, 1960, with the 
support of de Havilland directors. Detail design and construc- 
tion of the aircraft are now well in hand. It is being built by 
instructors and apprentices of the de Havilland Aeronautical 
Technical School and by members of local aero-modelling clubs. 

The Kremer competition rules call for a flight before next 


February. 
The Bulldog Breed 


RMAMENT of Royal Navy Scimitar strike fighters may 

well be all-American in future. It was recently announced 
that Scimitars were to be armed with Sidewinder air-to-air 
missiles, and trials are now to be made using Martin Bullpup 
air-to-surface missiles. The aim is to prolong the life of the 
Scimitar. 

But other Royal Navy aircraft may also be equipped with 
Bullpups. Trial installations are being made on the de Havilland 
Sea Vixen and Blackburn Buccaneer as well as on the Scimitar. 
A batch of Bullpups has been ordered by the Ministry of 
Aviation and trials are to begin next month. 

Bullpup is a short-range air-to-surface missile which is 
visually tracked by the pilot of the launching aircraft and 
command-guided by radio to its target. It is in service with 
the U.S. Navy, Marine Corps and USAF, and is carried by 
the A4D Skyhawk, FJ-4B Fury, F-100 and F-105. Current 
versions have a high-explosive warhead, but a version with 
interchangeable conventional and nuclear warheads is being 
developed. 

The missile is 10 ft. 6 in. long, 1 ft. dia. and has fixed 
cruciform wings of 3 ft. 1 in. span. It is powered by a pre- 
packaged liquid-propellent motor. No operational checkouts 
are necessary and the ground handling is similar to that for a 
round of ammunition. Speed of the Bullpup is Mach 1.8 and 
its range is over two miles; in test firings a range of nearly 
six miles has been achieved. : 


** Mongoose ”’ Soden 


T St. Clement Danes, the R.A.F. Church, on Mar. 15, the 

Rev. T. Ryder, M.A., conducted a memorial service for 
Gp. Capt. Frank Soden, D.F.C. and Bar. Born Nov. 3, 1895, 
he was one of the original R.A.F. officers commissioned 
Apr. 1, 1918. He retired on May 21, 1945. 

The Chaplain in Chief, R.A.F., The Venerable F. W. Cocks. 
C.B., Q.H.C., M.A., paid tribute, in his address, to “ Mongoose ” 
Soden’s tremendous contribution to the Royal Air Force. “ He 
was,” he said, “the sort of person who by nature had to see 
what was on the other side of the mountain. So it was not 
surprising that he pioneered the art of parachuting in the Royal 
Air Force when parachutes were first introduced. Some of the 
old friends of ‘ Mongoose’ Soden recall his thrilling demon- 
strations of * pull-offs* in the air near Cranwell in the 1920s.” 

Readers—many of whom will have vivid recollections of the 
Vimy with two small jumping platforms on the lower wing, one 
behind each outer rear strut—will join us in mourning the 
passing of a truly great pilot who served his country well in 
two wars and in the years between.—t.u. 
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and ASTRONAUTICS 


Lockheed’s Jet Freighter Order 


ERHAPS symptomatic of a young man in a hurry in the 

White House, it was announced on Mar. 13 (see last week's 
issue p. 276) that Lockheed’s Georgia division had won the 
eagerly awaited billion-dollar ($1,000,000.000) contract for the 
U.S. Military Air Transport Service jet air freighter and troop 
carrier. Originally known as Specific Operational Requirement 
SOR-182, it is currently designated Logistic Transport Support 
System SS-476L. Bid proposals were submitted to the USAF 
at the end of January by Boeing, Convair, Douglas and Lock- 
heed. and award of the contract was not expected until May 
1. In fact, this prize catch was unexpected enough to catch 
the Lockheed corporate headquarters at Burbank, Calif., by 
surprise—they were overwhelmed by Press enquiries. Needless 
to say, their competitors on the West Coast were even more 
overwhelmed. 

A recent Douglas statement says that SS-476L is specifically 
designed to modernize the MATS fleet by increasing its 
capability in carrying out its “ hard core” mission in the event 
of national emergency. At the same time, while modernization 
of MATS is absolutely essential to maintain constant D-day 
readiness, the aircraft for SS-476L has been designed for com 
mercial compatibility without degradation of the military 
requirements. The advantage, obviously, will be a cargo 
aircraft much less costly to the commercial airlines and all- 
freight operators; moreover, it will assure a commercial reserve 
logistics fleet available to the military in the event of national 
emergency that is more compatible with military logistics than 
the present reserve fleet. 

Originally a requirement for 132 aircraft was established, 
according to Douglas. Lockheed’s current announcement 1s 
somewhat more conservative (or coy) and mentions a quantity 
of “more than 100.” The general design requirements were 
for a high-performance aircraft, USAF-approved and FAA- 
certified, powered by four turbofan engines, and capable of 
non-stop transcontinental, transoceanic flights, with take-off and 
landing distances within a 6,000-ft. runway. Apparently a high- 
wing configuration sprouting underslung outboard podded 
engines was also specified (or considered desirable), from which 
it follows that one may expect to see the now more or less 
typical narrow-track landing gear housed, when retracted, in 
large blisters alongside the fuselage. 

The Douglas proposal, under company designation Model 
2085, had a comparable gross weight and wing area to the 
DC-8, with fuselage cross-section larger than the latter but 
smaller than the Douglas C-133 turboprop freighter. In Model 
2085, the cargo floor was at truck-bed height with nose entry 
for cargo and wide-opening rear doors for aerial drops. At 
one period, an ingenious swing-nose entry. with 65° oblique 
hinge-line in plan view, was schemed up and actually patented, 
and then dropped for more orthodox thinking. As tendered, 
Douglas 2085 was a swept high-wing configuration with under- 
slung podded engines similar in wing-engine layout to the 
abandoned Douglas C-132 turboprop mock-up. 


Basic Figures 

Not much technical data is at present available from 
Lockheed beyond the basic cruise speed and payload-range. 
Cruise speed will be from 440 knots (506 m.p.h.) to 500 knots 
(575 m.p.h.) and the cargo payload will vary from a maximum 
of 70,000 Ib. over a range of 3,000 nautical miles (3,450 s.m.) 
to 20,000 lb. at a maximum range of 5,000 n.m. (5,750 s.m.). 
In view of the specified long-range non-stop requirements, it 
seems fair to assume that the quoted range figures are practical 
operational distances and not just the absolute (still-air) range 
without normal reserve allowances. Although Lockheed have 
not yet released any figures on the gross weight of their winning 
entry, one might expect it to fall within the 300,000-330,000 Ib. 
category, with subsequent stretching to 350,000 lb. with engine 
power growth in three years’ time. 

Regarding the propulsion system, a recent announcement by 
General Electric is pertinent. G.E. remark that during the 
past year their CJ-805-23 turbofan, with take-off thrust of 
16.000 Ib., has been successfully flight tested in the Douglas 
RB-66, the S.A. Caravelle and the Convair 990. A growth 
version of this commercial model, the MF-239-C3, developing 
a take-off thrust of 23,800 Ib., is being offered for the MATS 
SS-476L cargo transport. One might broadly speculate that 
for a 6,000-ft. field length performance a gross weight/thrust 
ratio of not more than 3.5 would be desirable: multiplying 
this figure, then, by 423,800 Ib. thrust, yields a gross take-off 
weight of approximately 330,000 Ib. As a first guestimate it 
seems of the right order; it also cross-checks with Douglas’ 
statement concerning the gross weight of their Model 2085 
proposal. 


The adoption of the American type of turbofan, with its 
massive frontal area, probably accounts to a large extent for 
the survival (or revival) of the podded wing-engine theme for 
the 1965-75 decade, for it is rumoured that all four companies 
patterned their final proposal designs around this high drag 
concept. In the case of the Lockheed proposal, with its 
reported rear loading ramp and a doors for air-dropping of 
troops and equipment, it seems likely that this arrangement 
conditioned the power-plant location; having decided on rear 
cargo loading and ejection, the possibility of induction flow into 
rear fuselage-mounted engines had to be carefully weighed. 
Although the rear engine location seen in the Lockheed C-140 
Jetstar might have been the prime favourite—to judge from 
prior claims made on its behalf—it was rejected because of 
this danger, thereby forcing a return to what amounts to be the 
general configuration of the Lockheed C-130 turboprop 
freighter. Oddly, though, in the Douglas swing-nose scheme, 
where one might have expected the advantageous adoption of 
rear fuselage engines, we believe the turbofans were again 
mounted spanwise off the wing. 


The Goods-van Concept 

From which this observer is left with a strong hunch that 
jet freighter aerodynamics is still very much in the goods-van 
realm of engineering thought—it will take some time to break 
away from the accepted tradition that the carriage of bulky 
goods demands an ugly container. Perhaps this is part of the 
price one must pay for cross-fertilization between the military 
and civil order of things aeronautical. At this stage of the 
change-over from windmill to Whittle it behoves us to shade 
our eyes and be commercially realistic; doubtless the aero- 
dynamic finesse will emerge later as the traffic builds up. What 
is more important is to recognize that we are witnessing an 
historic milestone in mercantile air transport—the big step-up 
on the progress curve can now be extrapolated. By 1965 the 
high productivity stratospheric jet freighter, with a block speed 
of 500 m.p.h., will be stealing the market from its 350 m.p.h. 
tropospheric turboprop counterpart. 

For the past decade or so, air cargo operators have been 
watching hopefully for the long promised 4 cent/ton-miler to 
roll off the production lines to boost this air cargo business. 
The 4-cent goal is, of course, the direct operating cost and, 
conservatively, this is usually doubled in estimating the total 
overall cost to the operator. On this basis, a price to the 
shipper of 10 cents/ton-mile is considered a profitable quotation 
by long-haul operators in the States. When we last examined 
this price index some three years ago, cargo rates to the shipper 
were being quoted in the 20-25 cent/ton-mile range; thus there 
can be little doubt that if this figure can be brought down to 
around 10 cents, high speed air freightage will move into a 
highly competitive position against its older and much slower 
rivals. 

The official announcement from Washington, which came 
direct from the president, indicated that Lockheed was declared 
the winner of SS-476L on the strength of design merit, delivery 
schedules and much keener pricing. The first aircraft in service 
is planned in about three and a half years. Construction will 
go to the Marietta, Ga. plant, with at least 50% of the work 
to be sub-contracted under terms of the agreement. Lockheed 
will call for bids for this 50% from any part of the U.S.A., 
ultimate award of the sub-contracts depending on such com- 
petitive factors as price, quality, delivery dates, facilities, 
capabilities and, of course, USAF approval. 

Boeing, on the contrary, is in a better position with a booming 
order book and it should occasion no surprise to see them enter 
the commercial jet freighter market with their own design, 
especially since they recently swept up some nutritious crumbs 
from the Pentagon table under the napkin of a MATS interim 
order for 30 C-135A military cargo versions of their KC-135 
jet tanker. At the same time, Lockheed’s Georgia division was 
awarded an interim order for 23 C-130E turboprop freighters, 
a longer range version of their C-130A. 

There is a sharp lesson to be learnt from this short story. The 
big jet race is on again and we are not at the starting post. 
Once again, despite all the warnings and writings, the jet torch 
that Whittle lit Icoks like passing by default from the country 
of its birth to the New World. The Vickers V-1000 marked 
the “X” spot on the progress chart where we hesitated and 
fell behind—because of faint heart and false counsel. It is 
another certainty that the Lockheed jet freighter is going to 
mark the “ XX” spot on the international air cargo curve for 
America. We sorely need some “XXX” Whittling at 
Westminster.—s.H.F. 
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Aviation News in General 


GHANA ROTORCRAFT.— The D.H. 
Gnome-powered Whirlwind Series 3 has 
been ordered for the Ghana Air Force. 
Six are to be supplied under a £550,000 
contract with deliveries commencing in 
the autumn. One will be fitted out to 
V.LP. standards and the remaining five 
will be used in the transport, rescue and 
ambulance réles. 


MILITARY HERALD.--Among pro- 
jected developments of the Handley Page 
Herald is a military version for close sup- 
port operations with rear loading and a 
STOL performance. 


METEOR DRONES.—Eight Meteor 
U.16s are to be converted to U.21 
standard (see news item in our Mar. 3 
issue) by Flight Refuelling, Ltd., for the 
M.o.A. This company is also supplying 
kits for LS Meteor U.16s to be modified 
in Australia. 


EAST GERMANY QUITS.— Work on 
the VEB 152 short-range jet transport 
has been stopped in East Germany, and 
the attempt to establish an _ aircraft 
industry has been abandoned. Other 
projects involved in this decision are the 
VEB 155 twin-jet transport, the Pirna 014 
turbojet used in the VEB 152, the smaller 
Pirna 017 turbojet and a range of gliders. 


AIR TRAFFIC ORDER.—Pye Tele- 
communications, Ltd., has received a 
£40,000 order from the East German 
Government. This is for 11s equipment 
for Dresden International Airport and 
VHF equipment for Schoenefeldt airfield. 


VERTOL STATISTICS.—According 
to the Vertol Division of Boeing, 192 
Vertol helicopters are now in use in 
France, Germany, Japan, Canada and 
Sweden. More than 850 are in use 
within the U.S. The majority of these 
helicopters are of military types. 


MORE BROUSSARDS.—Three mere 
Max Holste Broussard utility transports 
have been ordered by Portugal. Over- 
seas sales of this aircraft now total 45. 


U.S.A.F. AT DHARAN, — Saudi 
Arabia has informed the United States 
that it will not renew the agreement for 
the U.S.A.F. to use Dharan airfield which 


Commercial Aviation Affairs 


ARGENTINE VISCOUNTS.—Follow- 
ing the purchase of Avro 748s (see page 
306) Aerolineas Argentinas is negotiating 
for six Viscount 745s (ex Capital Air- 
lines). With four Comet 4s already in 
service, this would provide an all-turbine, 
all-British fleet for the domestic, regional 
and international services. 


FROM EASTLEIGH TO HURN.— 
All scheduled air transport services which 
previously served Southampton have 
transferred to Hurn Aijrport§ (near 
Bournemouth) in place of Eastleigh, 
since Mar. 20. Eastleigh has been pur- 
chased from the M.o.A. by the local 
authority for resale to Mr. John Somers, 
owner of Panshanger. B.E.A. will 
introduce Viscounts on its Hurn-Jersey 
twice-daily service on Apr. 1, and Jersey 
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expires in April, 1962. Used by MATS 
and other units, Dharan, on the Persian 
Gulf, is the only U.S.A.F. base in the 
Arab World except for Wheelus A.F.B. 
in Libya. 


CANADAIR OVERHAUL. — A 
13,500-hr. airframe overhaul cycle has 
been established for the Canadair Forty 
Four based on the use of a continuous 
maintenance programme. The figure has 
been agreed by the F.A.A. and the three 
U.S. cargo airlines which will start using 
the Forty Four this summer. 


VTOL CONTROL.—Dowty Rotol, Ltd., 
will exhibit a turbine-driven fan of this 
type at the Paris Air Show. A range of 
these fans has been developed for pitch 
and roll control of VTOL aircraft. 


TESTING GROUND.—A stretch of 
Southampton Water from Woolston to 
just short of the mouth of the Hamble 
River has been approved by the 
Southampton Harbour Board, for hover- 
craft trials. These may be conducted in 
daylight on weekdays only and attendant 
craft must be present. 


COMMUNAL VTOL. — Chance 
Vought, Ryan and Hiller are making a 
joint entry in a U.S. design competition 
for a VTOL assault transport to be 
operated by all three Services. 


OPEN CAPE.—Members of the U.S. 
public will be able to visit Cape Canaveral 
during Armed Forces Day next May. 
Only motorists will be able to enter and 
they will not be allowed to leave their 
cars or to drive at less than 15-20 m.p.h. 


MISSILE DESTROYER.—-H.MS. 
“Hampshire,” the second of four R.N. 
guided-missile destroyers, was launched 
on Mar. 16. Her armament will comprise 
one Seaslug SAM system, four radar con- 
trolled 4.5-in. guns, two Seacat close- 
range SAM systems and a Wessex HAS.| 
helicopter carrying asdic and homing 
torpedoes. 


BELGIUM IN?—It was reported from 
Brussels on Mar. 17 that Belgium had 
agreed to support Franco-British plans for 
a European heavy satellite launcher 
based on Blue Streak “if other nations 
also co-operate.” The Belgian Govern- 
ment are stated to have agreed a total 
contribution of 56m. Belgian francs 
(about £400,000) annually over a five-year 
period. Orders to Belgian industry worth 
about 30m. francs (£214,000) were antici- 
pated under the programme. 


LONG-LIVED GRAPEFRUIT.—Van- 
guard I, the 6.4-in.-diameter 34 Ib. 
“ grapefruit ” test-satellite, is still trans- 
mitting after three years in orbit from 
electrical energy supplied by solar cells. 
It was launched from Cape Canaveral 
on Mar, 17, 1958. 


MERCURY SET-BACK.-A_ capsule 
launched from a Little Joe rocket was 
picked up from the sea in a dented con- 
dition after a test-firing from Wallops 
Island, Virginia, on Mar. 18. It is believed 
that the escape rockets, designed to 
separate the Mercury capsule for para- 
chute recovery, fired too soon and that a 
collision occurred between it and the 
Little Joe carrier. Capsule reached a 
height of about 46,000 ft. and came down 
(by parachute) 16 miles beyond the 
intended recovery area. 


TOP SCOUT.—Blue Scout II, first 
Scout vehicle with guidance in the fourth 
terminal stage, carried a 172 lb. payload 
to a height of 1,580 miles on Mar. 3. 
Six radiation experiments were per- 
formed, data being telemetered during 
the 40-min. flight until re-entry some 
2,000 miles downrange from Cape 
Canaveral. 


SATURN TANKS.—Chance Vought 
Corp. has been selected by NASA as the 
manufacturer of 42 70-in.-diameter tanks 
for Saturn boosters. Delivery will begin 
in April, 1962. 


Airlines will introduce Herald service on 
the route, with a chartered Series 100, in 
mid May. 


NORTHWEST 720B ORDER.—A 
contract worth nearly $37 million has 
been placed by Northwest Airlines for 
six Boeing 720Bs. Delivery will start in 
June and the aircraft will be operated 
from July on non-stop transcontinental 
and West Coast-Hawaii services. Boeing 
has now sold 364 jet transports to civil 
airlines. 


RIDDLE IN THE U.K.—As part of its 
expanding charter operations, Riddle 
Airlines has opened an office at Gatwick, 
where it now has a European head- 
quarters. Flights will be started into the 
U.K. on May 1, using DC-7Cs. 


B.E.A. EQUIPMENT.—A DC-7C and 
a Britannia 312 will be chartered from 
B.O.A.C. together with crews and cabin 
staff for use on B.E.A. routes between 
April and August. The DC-7C will fly 
between London and Zurich, Frankfurt 
and Paris; the Britannia will operate to 
Copenhagen and Nice. 


AIR FRANCE TO GATWICK.—Air 
France has now agreed to match B.E.A.’s 
plans to operate some of its daily Paris 
services from Gatwick after Apr. 1. Each 
airline is expected to provide two daily 
services between Gatwick and Paris in the 
peak summer months and in addition both 
will operate services to Britanny, La Baule 
and Deauville from London’s second air- 
port. 
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INDEPENDENT NEWS. Lloyd 
International Airways is the name of a 
new charter operator based at Cambridge 
and with offices at Princes House, 190-195 
Piccadilly, London, W.1. Initial equip- 
ment is a DC-4 purchased from Icelandic 
Airlines. The sale was negotiated by 
H. Clarkson (Air and Shipping Services), 
Ltd.; a comparative newcomer to air 
brokerage, H. Clarkson also recently 
completed the sale of two Vikings to Air 
Safaris from Maitland Drewery, and of 
an Italian Dove to Metropolitan Air 
Movements at Gatwick. 


GUERNSEY LIGHTING.—A _ com- 
plete G.E.C. lighting system has been 
installed at Guernsey Airport, where a 
4,800-ft. paved runway was _ recently 
completed. The system includes centre- 
line and single-bar approach lighting for 
each runway direction. 


OLYMPIC RESULT.—An increase of 
16.2 in the number of passengers 
carried in 1960 has been announced by 
Olympic Airways. The amount of freight 


and baggage carried was more than 
doubled and mail increased by 37 

Olympic Airways introduced Comet 
service last May and now has three 


Comet 4Bs in service and a fourth about 
to be delivered. 


BRAINWORK—I.— B.0.A.C. has 
recently completed a 1,400-page fares 
manual listing two million possible fares 
on the services of the Corporation and 


its 1S partner and associate airlines. The 
fares were calculated on an IBM 
electronic computer. 

BRAINWORK—IIL.— Using an IBM 


electronic computer IATA has produced 
a mileage manual providing the shortest 
operated distances between 70,000 
selected pairings of 1,600 cities through- 
out the World. For use in calculating 
air fares, the manual indicates that more 
than 4,000 non-stop flight sectors are now 
flown by IATA and other airlines. Those 
listed range from Anchorage-Paris (4,692 
miles) to Kamalpur-Khowai (13 miles). 
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AFRICA - BOUND. — As 
reported in our issue last 
week, British United 
Airways has purchased a 
Twin Pioneer for do- 
mestic services in Sierra 
Leone. It left Gatwick 
last week-end and will 
be joined later by a 
second Twin Pioneer. 


ANOTHER COMET.—E£ast 


African 
Airways has ordered a third de Havilland 


Comet 4. Their first two Comets went 
into service last summer. 


LOCKHEED SUED.—Northwest Air- 
lines has filed a $2.5 million suit against 
Lockheed and General Motors for “ neg- 
ligence and carelessness in design and 
manufacture ™ of the Electra. One of the 
two Electras which crashed as a result of 


structural failure of the wing was 
operated by Northwest Airlines. 
MILLER’S FIELD.—The Port Eliza- 


beth Municipal Airport is to be named 
Miller's Field in memory of Lt.-Col 
Alastair L. Miller, one of South Africa’s 
aviation pioneers, who founded Union 
Airways. 


FINLANTIC O.Y.—Under this name, 
a new company is reported to have been 
formed in Finland to undertake long- 
range charters. A Douglas DC-7C is the 
initial equipment. 


ICAO COUNCIL.—Ten members of 
ICAO’s 21-State Council (its permanent 
governing body) have recommended 
that its membership, unchanged in 
numbers since 1947, should be increased 
to 27. Since 1947 the membership of 
the Organization itself has increased from 
26 to 84. 


B.0.A.C, DOPPLER.—M arconi 
Doppler Navigator type AD2300A_ has 
been selected by B.O.A.C., after intensive 
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evaluation, as Doppler equipment for its 
fleet of 19 Comet 4s. It operates on a 
frequency modulated continuous wave 
system and provides information on 
ground speed, drift angle and distance 
flown. 


ALICE RUNWAY.—A 10,000 ft. run- 
way is now in use at Alice Springs, and 
is one of the longest in Australia. The 
150 ft.-wide runway is flanked by graded 
and compacted 300-ft.-wide shoulders, 


RAIL/AIR TO BELGIUM.—Channel 
Air Bridge, British Railways and Belgian 
National Railways will introduce rail-air- 
rail services to various Belgian destina- 
tions on Mar. 26. For the first time in 
Europe, single tickets will be issued to 


cover all portions of the journey. 
London terminus is Liverpool Street 
station, and the air link is between 


Southend and Ostend. Typical period 
returns are London-Brussels £9 4s. 3d. 
(£6 12s. 7d. for a day excursion), London- 
Antwerp £9 15s. 4d. and London-Bruges 
£7 17s. 8d. Shortest possible journey 
time between London and Brussels is 
4 hr. 22 min. 


P.1.A. PLANS.—In the last six months 
of 1960 Pakistan International Airlines 
made a profit of about £355,000, a much 
higher figure than had been budgeted. A 
scheme is being studied to provide travel 
vouchers to P.LA.’s public shareholders 
for travel within Pakistan. Details will 
be announced soon of the plans to extend 
the Karachi-London service to New York. 


FLIGHT BY MAN.—The Hatfield Man 
Powered Aircraft Club has been offered 
£1,500 by the R.Ae.S. to develop its 
man-powered aircraft project. Officers 
of the club are (left to right), Mr. S. C. 
Caliendi, treasurer; Mr.J.C. Wimpenny, 
chairman: and Mr. E. C. Clear Hill, 
secretary. 


MR. MILWARD REAPPOINTED.— 
Mr. A. H. Milward, chief executive of 
B.E.A., has been reappointed to the 
board for a further period of five years. 


HONOURED.— Mr. C. S. Cockerell, 
inventor of the Hovercraft, has been 
awarded the “ Viva” Shield for 1960 by 
the Worshipful Company of Carmen. 
This is presented annually for the most 
outstanding improvement in transport. 


LEAVING BRISTOL.—Sales manager 
(fixed wing aircraft) of Bristol Aircraft, 
Ltd., since November, 1958, Mr. R. S. 
Easby joins Sino-British (Hong Kong). 
Ltd., on May 1. This firm holds the Far 
East agency for a number of British 
aircraft manufacturers. Mr. Easby will be 
director in charge of the Tokyo branch 
and assistant director to the company’s 
chairman. He was at one time chief 
test pilot of Rotol, Ltd., and subse- 
quently became service manager of that 
company. 


SWISSAIR APPOINTMENTS.— Mr. 
Hans Aeppli has been appointed Swissair 
vice-president traffic and sales in succes- 


sion to Mr. L. L. Ambord. Mr. Aeppli 
is at present chairman of the IATA 
Traffic Conference I]. Other Swissair 


appointments are of Dr. A. von Crayen 
as deputy vice-president in charge of 
international commercial relations; Mr. 
H. Scherrer as general sales manager; 


Mr. W. Benz as head of commercial 
planning and traffic and Mr. A. Clemmer 
aS passenger sales manager. 


ELLIOTT PROMOTION.-—Mr. 
R. F. G. Hamilton has been appointed 
manager of the servo components 
division of Elliott Brothers (London), 
Ltd. He succeeds Mr. D. Ince who is 
taking up aviation equipment export pro- 
motion duties within the — Elliott- 
Automation Group. 


CONVAIR CHIEF.—Mr. C. Rhoades 
MacBride has been appointed acting 
president of Convair in succession to Mr. 
J. V. Naish, who resigned last month. 
He has been vice-president, operations, 
of the parent General Dynamics Corpora- 
tion since January, 1958. 


FLIGHT SAFETY AWARD.—An 
annual award of a silver trophy to “ the 
person, persons, or organization in the 
United States or other countries making 
the most lasting contribution to air 
traffic safety ” is to be made by Mr. W. P. 
Lear, founder and chairman of Lear Inc. 


ACHESON EXPORTS.—On Apr. | 
Mr. K. Clark becomes assistant export 
manager of Acheson Colloids, Ltd. 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


ve 
Fill-up Passengers 
OST of the World's airlines exist to fly passengers and carry 
freight on a fill-up basis as and when space is available 
on scheduled passenger services. Seaboard and Western Air- 
lines has now proposed precisely the reverse of this system. 
To take advantage of the big payload capacity of its five 
Canadair Forty-Fours to be delivered in June and August, 
Seaboard is seeking C.A.B. approval to carry passengers across 
the Atlantic, on a fill-up basis, for a single fare of $133 (about 
£47 10s.). This compares with the existing economy-class one- 
way fare (in propeller-driven aircraft) of $250 (£89 6s.) and 
the 17-day excursion fare of $350 (£114 6s.) return. 

No reservations would be accepted until six hours before take- 
off, at which time the number of seats to be available would 
be decided on the basis of the freight load. Passengers 
would be accepted in order of arrival at the airport. No meal 
service would be provided, but there would be a 66-lb. free 
baggage allowance. Seats, six abreast with a central isle, would 
be mounted on pallets which would attach to the floor in the 
same way as the freight pallets. 

This stimulating idea for encouraging mass travel across 
the Atlantic at a fare of 3.8 cents a mile will need to surmount 
a number of hurdles if it is to become fact. Approval has to 
be obtained from the C.A.B. for the scheme itself, and for a 

variation of Seaboard = Western's cargo permit to allow 
passengers to be carried. The approval of IATA would be 
needed, and also of appropriate ibeclen Governments. Even 
if the fare is approved in principle, European nations might not 
be anxious to have a second (or in some cases third) U:S. 
passenger-carrying airline competing with their own flag carriers 
for transatlantic passengers. 

Footnote. Saturn Airways Inc., a U.S. certificated supplemental 
air carrier, was last week advertising a fare of £29 3s. 6d. per 
person for group charters from Europe to the U.S. The fare is 
based on a 90-seat DC-6B at 100% load factor and includes 
complimentary hot meal service. 


Inspection Under the Act 


NDER the new Civil Aviation Act the procedures involved 

in the checks of airline pilot proficiency and operational 
methods will be considerably tightened up in necessary relation 
to the issue of Air Operators’ Certificates. 

In effect, there will be two kinds of general investigation 
involved. One, the responsibility of M.o.A. Flight Operations 
Inspectors, will be concerned with checking the overall organi- 
zation of a carrier's operations. The other, the responsibility of 
Operations Officers, assisted by M.o.A. staff pilots, will be 
concerned with type ratings, competence checks and Instrument 
Rating renewals. 

The inspectors will verify a carrier's operating practice by 
examination of manuals and documents and by observing 
appropriate phases of actual operations, but will not be con- 
cerned with the competence of the pilots. They will have access 
to the flight deck, as required, on normal flights and to watch 
the procedures on the ground and in the air. 
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The operations officers and staff pilots will not fly on normal 
services, but will be concerned with training and, in particular, 
with the checking of the work of the carrier’s delegated Instru- 
ment Rating examiners when conducting renewal tests and with 
the adequacy of type rating checks and half-yearly competence 
tests. 


A Ruling on Panagra 


ULING on a Government civil anti-Trust suit filed as long 

ago as 1953, a U.S. Federal Judge said last week that Pan 
American World Airways’ 50% ownership of Panagra violated 
anti-Trust law. The effect of Pan American’s interest in Pan 
American-Grace Airways was to restrain competition and trade 
in air traffic to South America, said Judge Thomas S. Murphy. 
He suggested that the Federal Government should order Pan 
American to sell its shares. 

W. R. Grace and Co., owners of the other 50°, interest, 
and Panagra itself, co-defendants with Pan American in the 
suit, were discharged by the judge. The original Government 
suit contended that Panagra had been formed expressly to 
exclude the establishment of an independent airline in com- 
petition with Grace steamships and Pan American air services 
down the South American west coast. The company was 
formed in 1929. 


' ‘ r e8 : 
New Aircrew Training Scheme 
ee CITY AIRWAYS has introduced a scheme to 

complete the flying training of selected candidates up to 
airline transport pilot standard and six pilots are now under 
instruction at Ferryfield, Lydd. 

Applicants must have private pilot’s licences, a reasonable 
background of flying experience and preferably, though not 
necessarily, a basic commercial pilot’s licence. The required 
intake is expected, initially, to be for about 15 trainees a year. 
The course starts with Link trainer instruction, up to 30 hr., 
and with about 10 hr. of twin-engined conversion training in a 
D.H,. Dove. 

An estimate of the total cost—which may vary from £200 to 
£800 according to applicant's experience—is agreed between 
Silver City and the applicant after he has passed the selection 
board. The sum is paid back, at an agreed rate, over a period 
of years only after the trainee has reached first-officer status 
and salary. 


K.L.M.’s Atlantic Freight Rates 


NOTHER of the major North Atlantic cargo operators, 

K.L.M., has announced the rate structure which will be 
applied if there is no agreement before Apl. 10. Proposed 
B.O.A.C., Pan American and T.W.A. rates were summarized in 
our issue of Feb. 24, p. 199. 

K.L.M.’s rates put the emphasis on really big consignments. 
For instance, B.O.A.C.’s lowest rate—of 4s. 10d. per kg. 
applies to consignments in excess of 1,000 kg.; K.L.M. will 
charge 7s. Id. per kg. for 1,000-7,500 kg., but the rate will drop 
down to 4s. 9d. above 7,500 kg. and to 4s. 2d. for a 
bigger than 10,000 kg. Other K.L.M. rates are: 0-45 kg., 
per kg.: 45-100 kg., 15s.; 100-250 kg., 9s. S5d.; 250-500 ty 
8s. 8d.: and 500-1,000 kg.. 7s. 10d. 


IN SERVICE.—Turbofans— 
in the shape of Pratt & 
Whitney’s front-fan JT3D-1s 
—went into regular service 
on Mar. 12, powering Boeing 
707-120Bs and 720Bs oper- 
ated by American Airlines. 
One of the 720Bs is seen here 
arriving at Miami in the 
course of its F.A.A. 
functional and reliability 
tests. 
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VISCOUNT 
VANGUARD 

vc10 

BAC 107 

SUPERSONIC AIRLINER PROJECT 
T-188 

CANBERRA 

LIGHTNING 

TSR-2 

JET PROVOST 

BLOODHOUND 

THUNDERBIRD 

VIGILANT 

BLUE WATER 
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BEGINNING OF THE 


oe WIGILANT 


The target for this Vigilant round 

may be hull down and a mile away—or 
it may be only just out of the picture. § 
In either case the tank will never 
know what hit it. 

It will have been knocked out easily, 
smoothly and surely, by one man— 
himself hidden, and secure in the 
knowledge that no flash or smoke from 
Vigilant has betrayed his position. 
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LIGHTNING 


Mach 2 all-weather fighter in service with The Royal Air Force 


u.and built by 
BRITISH AIRCRAFT CORPORATION 
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Air Transport... . 


he Licensing 
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imbers U P 


HERE were no preliminaries and no 

introductions when the Air Transport 
Licensing Board started the first of its public 
hearings on Mar. 14 Ihe hearings are, in 
fact. simply a continuation of those of the 
Air Transport Advisory Council and follow 
similar procedures, so it was perhaps in pro 
tection of the nerves of the applicants and 
objectors—faced for the first time with an 
audience—that the chairman, Mr. A. H 
Wilson, chose to make the inaugural session as 
as possible. 


The seven applications discussed at this first hearing had because the re 


obviously been chosen for their comparative 


that the board members, its secretary and assistants could use The Secretariat 

the sessions as a means of settling down to the routine in a 

reasonably relaxed environment. All were for inclusive tour There will eventually be about 40 persons in the permanent 
services which had previously been approved by the A.T.A.C.. A.T.L.B. secretariat, whose job it is to deal with routine 
but which were being re-approved for operation by different * housekeeping ” miaiters, to. prepare documents and, most 


companies. Whether or not the transfers we 
by the board depended on the similarity or otherwise of present needed by the board for its decisions. This secretariat is largely 


conditions and circumstances as demonstrated 
objectors 


The 90-minute hearings were held in the somewhat cramped of Transport and Civil Aviation). 
temporary quarters in Dean’s Yard, Westminste: [he seven The secretariat is divided into four sections: one to look 


board members and the secretary sat at tables 


maps of the U.K. and Europe. and faced, across a six-foot applications according to a geographical division of responsi- 
space, the tables of the representatives of t 
other directly interested persons. Behind them the “ public” research. This fourth section will also deal with applications 


most of them concerned with the airline 


stood and made themselves as comfortable as possible in the It should be stressed that the work of the secretariat is simply 


restricted space. 


“ Material Diversion ” 


! . rr >r orp . “ar > iT ? | y 
Only two carriers were concerned as applicants—-East Anglian information which is normally made available to the Ministry 


Flying Services and Air Safaris—and four as 


Anglian’s one application was for a service t 


Cunard Eagle; Air Safaris’ six applications had 
from Maitland Drewery (3) and Orion Airwavs 
to one, two, or more of the applications, and 


trenot ore > " ley iat y 2rcer ic 
strength, were made by Clavdon Aviation. Sta wavs, Overseas their own cases and it has been agreed that all difficult or 


Aviation and Cunard Eagle. 
These various carriers have been mentioned 


the kind of complications with which the board will have to might. after studying the facts and figures provided for them, 


deal (like the A.T.A.C. before it) even in verv 
of this kind The objections ranged from str 
claims of “ material diversion ” of holidav traffi 


area to requests that, as other similiar applications had vet to be For all important applications the board will normally sit 


considered by the board, an objection should 
future reference 


For the onlooker, the primary interest in these initial hearings at the same time—the minimum “ operative ” board strength has 
concerned the amount, or otherwise. of statistical evidence been set at two members and the normal minimum will be three. 


which would be produced. In practice. the 
unsupported (and possibly could not have bee 
such evidence. No objector was able even to 


at the extent of the prospective traffic for particular I.T. opera- This week’s hearings, on Mar. 22, were to be the last to be 
tions—though one considered that there was ample traffic for held in the temporary rooms in Dean’s Yard. The work is 


two operators on a particular operation. 


The difficulties for the board can best. perhaps, be illustrated at Therese House, 29-30 Glasshouse Yard, Aldersgate St., 


by giving some details about one of the seven 
during these first hearings 
Air Safaris (in conjunction with Hove Trav 


asked for approval for a weekly I.T. oneration between London transitional licences from B.E.A. (objections from the British 


(Gatwick) and Perpignan which had previoush 
for the defunct Orion Airwavs. Cunard Fag 
objector) recounted some of the unhappy history 
service to Perpignan. This had been approved 
for seven vears from 1957. In that vear onl 
in fact, made before the French authorities 
approval. The position was obviously a very 


Eagle's view, influence the decision in favour < 


' ? Ww delicate one and three-cornered contest between British United, Cunard Eagle 
applications for more I.T. services might possibly. in Cunard and B.E.A. over approvals for additional European services is ° 


> 


a4 


The members of the Air Transport Licensing Board, which began public hearings on 

Mar. 14, seen in the temporary quarters at 3 Dean’s Yard, S.W.1. Seated, from left 

to right, are Sir Friston How, C.B., Mr. J. E. Barnes (secretary), Mr. A. H. Wilson, 

C.B. C.B.E. (deputy chairman), Mr. E. Baldry, O.B.E, and Mr. F. C. Bagnall, C.B.E.; 

standing, from left to right, are Mr. C. P. Harvey, Q.C., Mr. W. P. James, O.B.E. and 
Prof. R. G. D. Allen, C.B.E 


P ’ 1° The Aeroplane and Astronautics” 


quietly informal — service 
Perpignan 


other approved I.T. services to 
agle objected to this particular one 
ng had provided the necessary opportunity 


nnocuousness so for doing so. 


re to be agreed jmportant of all. to provide the factual and statistical evidence 
by applicants or composed of the existing A.T.A.C. staff, plus appropriate 


members seconded from the Ministry of Aviation (ex Ministry 


before two large after general office and documentary routine; two to deal with 


he carriers and bility; and one for economic and statistical compilation and 
business—sat or for which approvals are needed quickly. 


that of providing all relevant facts and figures which will help 
the board in its decisions—it does not make recommendations. 
Operators have promised to provide all the statistical and other 


objectors East and the secretariat can call on independent sources like the 
ansferred from Ministry and ICAO, for special statistics, such as those for 
oo ee previous years, or for other information which may be 
(3). ¢ jectuions required ; 

In variations of The applicants and the objectors have the onus of establishing 


complicated statistical information should be made available 
simply to show at Jeast 10 days before the hearings concerned. The board itself 


simple hearings ask for some other specific statistics before the hearing, or, 
ongly reiterated faced with an unexpected situation during this hearing, might 
¢ Irom a certain adjourn it so that further facts can be provided. 


be recorded for at full. or near-full strength, but—principally to permit time to 
be saved by arranging for, say. two hearings to be in progress 


arguments were 
n supported) by Major Hearings 
hazard a guess 


now being continued at the permanent A.T.L.B. headquarters 


cases discussed London. E.C.1 
The Mar. 22 hearings were the first at which the board dealt 
el Agency) had with scheduled’ service applications—two variations of 


been approved Transport Commission. Cunard Eagle and British United) and 
le Airwavs (the one application from Channel Air Bridge for Southend-Ostend 
of its scheduled day excursion flights (objections from Cunard Eagle and East 
bv the A.T.AC. Anglian). 

10 flights were The first of the major hearings will start on Apl. 18 with 
withdrew their Cunard Eagle's applications for North Atlantic services. The 


of the scheduled expected to start on May 16 
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\ Loss for T.C.A. 


REDUCTION in average return per seat-mile flown, and 

the expense of introducing two new types of aircraft, are 
given by T.C.A. as reasons for its loss of $2,600,000 (£928,000) 
in 1960. It was the first time for 10 years that the Canadian 
airline had recorded a financial deficit. 

The average return went down from 6.31 cents to 6.24 cents 
per seat-mile flown because of an extension of economy-class 
service. On North American services, for instance, the propor- 
tion of this class increased from 27% in 1959 to 34%, in 1960. 
There was also a reduction in overall load factors from 58.4° 
to 57.9%. With a 5% increase in productivity, measured as 
available ton-miles per employee, the total cost per available 
ton-mile was reduced slightly to 1.03 cents. 

Re-equipment programmes were concerned with the DC-8 
and Vickers Vanguard, of which seven and three respectively 
had been delivered by the end of the year. 

The training costs associated with these new types are being 
spread over five years. A proportion has been charged to the 
1960 operating accounts, and a further $1,384,000 will be 
amortized over the next four years. T.C.A. has also established 
a reserve of $6,842,000 (the surplus balance at the beginning 
of 1960) to cover the expected differences between book value 
and amount realized on disposal of its piston-engined fleets 
and associated spares and equipment. During 1961, the company 
will retire all its piston-engined aircraft, which comprise 12 
Super Constellations, 21 North Stars and seven DC-3s. 


Venezuela's New International Airline 


ORE information became available last week about the new 

Venezuelan international airline VIASA (Venezolanas 

Internacionales Aereas S.A.), preliminary details about which 
were published in our issue of Feb. 17, p. 166. 

This carrier will take over all the country’s international 
services which were previously operated by the Government- 
owned Linea Aeropostal Venezolana and by the privately 
owned Aerovias Venezolanas, S.A. (Avensa). These two air- 
lines will continue as competitive domestic carriers and Pan 
American will retain its 30°, holding in Avensa. 

VIASA, which is 55°, Government and 45°, privately owned, 
has taken over the long-haul fleets of its predecessors, but is 
re-equipping with two Convair 880-22Ms and probably (later) 
with one turbofan DC-8. One Convair was already on order 
by Avensa; the two are due to be delivered in June and 
September respectively and will go into service on the routes 
from Caracas to New York, Miami, New Orleans, Bogota 
and Lima. 

Pending the purchase and delivery of the long-haul turbojet, 
K.L.M. is, as already recorded, leasing DC-8s and crews so that 
services to Europe can be started on Apr. 2. These will be 
operated, via Lisbon and Madrid, to Rome (weekly) and to 
Paris, London and Amsterdam (weekly). The first service to 
London will be on Apr. 6-7. 

L.A.V.’s six L-1049s will be sold, but Avensa’s two DC-6Bs 
will be used, at least until the 880s go into service, on regional 
international routes and may be retained for operation on the 
heavier traffic domestic services. 

The president of VIASA is Dr, Oscar Machato, a business- 
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DREDGED-FILL RUNWAY.— 
The 7,600-ft. runway at 
Palisadoes Airport, Kingston, 
Jamaica, which came into use 
last year. It has an artificial 
dredged-fill foundation which 
was laid down in 1955. The 
old runways (disused) can be 
seen behind it and a new 
terminal building is being 
constructed. The airport is 
on the spit, the Palisadoes, 
which encloses Kingston 
Harbour (left). 


man and previously Minister of Communications. The assistant 
to the president, Mr. R. dan den Branden, who was in London 
last week, was previously a vice-president of Avensa. 


Ankara Accident 

O positive conclusions were reached by the Turkish 

commission which inquired into the accident to an S.A.S. 
Caravelle on the approach to Ankara (Esenboga) on Jan. 19, 
1960. The facts, as given in the short report by this 
commission, are that the Caravelle reported leaving the Ankara 
range station, 13.7 miles from the airport, at 6,500 ft. and was 
to arrive at the Esenboga NDB reporting point, 4.6 miles from 
the airport, at 4,600 ft. Approximately 14 minutes after leaving 
the Ankara range it hit the top of a 3,500-ft. hill directly 
on the approach path and 6.8 miles from the airport. The 
airport itself is 3,100 ft. a.s.l. 

Among the evidence studied by the Turkish authorities was 
a report by a Scandinavian investigation team with which 
Sud-Aviation and Rolls-Royce collaborated. This report 
suggested various reasons which might have accounted for the 
descent below the safe minimum, although none of these could 
be supported by positive evidence. There was no evidence of 
mechanical failure or malfunctioning, and the aircraft hit the 
ground in normal attitude at 160-180 knots with undercarriage 
and airbrakes out and flaps actually moving out to the approach 
position. 

One of the subjects discussed in the Scandinavian report was 
the high work-load on the three-pilot crew caused by a high 
rate of descent (between 3,000 and 5,000 ft./min. from 
12,000 ft.). A misreading of the captain’s primary altimeter 
which was of the then-new drum type, could not be ruled out, 
nor could misreading of the V.S.I. which had a range of 
+ 6,000 ft./min. instead of the usual 2,000 ft./min. The type of 
approach being used—an NDB procedure—has since been recog- 
nized to be a difficult one when executed, as in this case, directly 
from a steep descent from high level with a fast aircraft. At 
the time of the accident, the ILs glidepath transmitter was not 
operating. 


B.E.A. in January 


RAFFIC statistics for B.E.A. in January show that the 

corporation carried more passengers than in any other 
January, but also lost more money—about £800,000—than in 
any previous single month. The loss was attributable in part 
to a slower rate of growth (14%) than forecast, and in part to 
the engineers’ strike during the month. 


beware peeaey Variation 
Capacity ton-miles offered ._. 15,268,000 12,642,000 +20.8",, 
Load ton-miles sold ack iis 8,808,000 7,879,000 +11.8°,, 
Revenue load factor ‘ ‘i 57.7%, 62.3", — 7.4% 
Passengers carried > + 211,976 179,361 +18.2",, 
Passenger-miles flown .. ‘ 74,627,000 65,255,000 +14.4°, 
Passenger load factor .. as 58.5%, 62.5", — 6.4", 
Freight ton-miles pe be 1,207,800 1,162,900 + 3.9% 
Mail ton-miles  .. * me 328,000 314,000 + 45% 
Aircraft miles flown .. Zo 2,485,100 2,395,400 + 3.7%, 
Revenue hours flown .. ae 12,114 12,298 — 1.5%, 
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otez 840 


a New French Feeder-liner 


XPECTED to make its first flight within the next week or 

two, the Potez 840 turboprop feeder-liner has been 
developed as a private venture particularly for domestic opera- 
tions in France and continental Europe. Data provided by the 
manufacturers are presented below in our standard form for 
transport aeroplanes. 

As the illustrations show, the Potez 840 is designed on classic 
lines and the structure is conventional, with a circular section 
semi-monocoque fuselage and a two-spar wing of fail-safe 
construction. The wing skin is tapered from 2 mm. to 0.8 mm., 
following experience with the CM.170 Magister. The cabin 
is pressurized and seats 16 passengers in individual seats in the 
standard airline version. For high-density operation (or as a 
military personnel transport) 24 can be seated on bench-type 
seats along the fuselage sides. The 14 large windows are 
reminiscent in shape of those used in the Caravelle. Maintain- 
ing the features of a “ baby airliner” the Potez 840 cabin has 
a public address system, ventilation, lighting and toilet with 
running water, 

A four-engined layout was chosen by Potez also to conform 
with airliner practice and to achieve maximum engine-out 


safety. The Turbomeca Astazou (see our previous issue and 
p. 324 of this issue) fitted well into the general power require- 
ment and the Potez 840 provides the first application of this 
engine in a commercial transport aircraft. Studies made by 
Potez showed that a four-engined aeroplane could be 3,000 Ib. 
heavier for a given runway length than a twin-engined type 
of the same total power, to conform with the American SR422B 
requirement for turbine transports. 

Based on the ATA method of calculation and a seven-year 
depreciation period, the Potez 840 has direct operating costs, 
as a 16-seater, of 0.12 New francs (1.9d.) at 600 miles, or a 
little less for longer stages. At 200 miles, the D.O.C. is 0.15 
New francs (2.5d). Aircraft mile costs range from 2.4 New 
francs (40d.) at 200 miles to 1.85 at 940 miles, which is 
the maximum practical range with a full load of passengers. 

Two prototypes of the 840 are being built at the Argenteuil 
factory in Paris, and the first of these was moved to the airfield 
at Toulouse early this month, about a year after construction 
began. Design work had started in May, 1959. Responsible 
for the initial test flights are Potez chief pilot Jacques Grangette 
and test engineer Pierre Camill. 


POTEZ 840 
Dimensions 


Span: 63 ft. 8 in 
Overall length: 51 ft. 3 in 
Overall height: 18 ft. 3 in 
Gross wing area: 377 sq. ft 
Sweepback: Nil 
Internal cabin dimensions 
Length (ex. flight deck): 23 ft. 0 in 
Max. width: 71 in 
Max. height: 69 in 
Max. usable floor area (ex. flight deck) 
91 sq. ft 
Max. usable volume (ex. flight deck) 
670 cu. fr 


Accommodation | 

Typical mixed-class seating: 16 at 33-in | 

pitch | 

Max. high density: 24 | 

Volume of two freight and baggage holds 
63.5 cu. ft 


Powerplants j 
Four Turbomeca Astazou I! turboprops 
Take-off power each (I.S.A., s.I.): 523 e.h.p. 

at 43,500 r.p.m 
Ratier Figeac three-blade reversing pro- 
pelier, 6 ft. 10 in. diameter 


Weights and loadings 
Basic operational: 9,450 Ib 
Total fuel: 2,730 Ib 
Mfrs. max. payload: 5,280 |b 
Max. take-off: 16,760 Ib 
Max. landing: 15,860 Ib 
Max. zero fuel: 14,480 Ib 
Wirg loading (max. t-o. wt.): 44.0 Ib./sq. ft 


+ 
| 
~N Aa 
om, = 
\ Son —— ee 
+ —+ = —— 
+N. Zee 
f t é 
r~ “Tr 
| =I 
| 
LJ 
| J 
\ ' / 
@020-< —=> 
BB 4 
7 
A 
les 
4 
He 


Wing loading (max. landing wt.): 42.0 


Power loading (max. t-o. wt.): 7.9 Ib./e.h.p 


Performance 
Best cost cruising speed (1.S.A.) 
270 knots (at 18,000 ft. and 16,700 Ib.); a 


ae 


consumption: 70 Imp. gal./hr.; power 
(per engine): 400 e.h.p 
High-speed cruise: 285 knots at 15,000 fr 
Long-range cruise: 215 knots at 18,000 fr 
Approach speed (1.3 Vso. at max. landing 
wt.): 97 knots 
Take-off field lengths (SR422B at max 
t-o. wt.) 
Ac 1.S.A. at sea level: 2,200 fr 
At 1.S.A. + 15°C. at sea level: 2,500 ft 
Ac 1S.A. at 5,000 ft.: 3,300 fr 


Landing field length (SR422B, max. landing ———= 

we.): 1,900 fr . s 
Range (take-off to landing, still air, no r 

reserves, |.S.A.) with max. fuel (252 Imp ( i 

gal.): 1,152 naut. mi. at 200 knots (mean) 

at 20,000 ft. (mean) ae 
Range (take-off to landing, still air, no s 


reserves, 1.S.A.) with max. payload 
1,050 naut. mi. at 200 knots (mean) at 
20,000 fr. (mean) 


Two possible cabin layouts for the Potez 840 are illustrated above—the 16-seat 
airliner and the high-density arrangement for 24 passengers. 


: : pee pees lle : 
\ ee ee 
| 
a \ 
| >\ | 
| Sc 
plo ee ee ae, > 
eel : = Yi <a | an aM , ; 
= 
s 
re 
esses eset ieee ae 1s 
2 | ag 
| ae 
; } aie a 
a } i Fegtt 
| ot 
U eld 
z 
- a 
" eae 
\ . 
| A A z: 
| . | 
LS i. 
ce ee oN a Se See ~ : ic 
ee fg pt I r Dt D x 1D x LD x WG ; ie re 
| Pees So 2 
_ — —_ = a “ Sy 
fgd 
a 
‘ (SSS SSS SS a a 
2S 2a 2 2 eS Se bie ee 
a ES a. va 
=" aun “oun * gun * gon” aun * ton * on * ee * oon * oe * oe ee. a 
| Seelestestentertestestesteste ie, 
q ee f 
| a 
: f eee: 
a a 
F : : ec “2 


THE AEROPLANE 316 MARCH 23, 1961 
and ASTRONAUTICS 


Recent “* V’’ Occasions 


. Very distinguished aviators 


‘ | were in the party which 

accompanied the Duke of 

| Edinburgh to Shannon on 

Mar. 14. An historic 

occasion was the first flight 

in conventional style of the 

| Hawker VTOL P.A127 at 

Bedford on Mar. 13. 

For the first time pictures 

| are available of the refuel- 

i ling of a V-bomber by a 
U.S. tanker aircraft. 


Probe-and-drogue flight refuelling of an R.A.F. Victor B.1 by a U.S.A.F. 

has formed part of Operation Flood Tide. During this operation, desig 9 

compatability of U.S.A.F. and R.A.F. flight refuelling equipment, U.S.A 

and F-101 aircraft have been refuelled by Valiant tankers and the J 

Victor and Valiant have refuelled from KB-50js. The British aircraft 
A. and A.E.E., Boscombe Down. 
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Liverymen of the Guild of Air Pilots and Navigators at Shannon on Mar. 14 in front of the B.O.A.C. Conway-engined 

Boeing 707 in which they were the guests of the Corporation. The Grand Master, H.R.H. Prince Philip, is in the fore- 

front with the Master, Dr. K. G. Bergin, flanked by Admiral Sir Matthew Slattery and Mr. Basil Smallpeice, chairman and 
managing director of B.O.A.C. respectively, to his right 


Above, with its Bristol Siddeley BS.53 jet 

nozzles directing engine thrust horizontally, 

the Hawker P.1127 VTOL strike-recon- 

naissance aircraft. This is the first view of 

the aircraft with its bicycle undercarriage 
and wing-tip outriggers retracted. 
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Singapore Air Show 

HREE Bomber Command Valiant B(PR)K.1Is of No. 543 

(Photographic Reconnaissance) Squadron from R.A.F. 
Wyton are to join the strong Far East Air Force contingent 
which is to take part in the Singapore international air display 
at Paya Lebar Airport next month. Coinciding with the open- 
ing of the new operations building at the airport, the show starts 
on Apr. 8 and lasts for nine days. 

The R.A.A.F. will open the F.E.A.F. display on Apr. 11 
with a demonstration of formation aerobatics by six Sabres 
from Butterworth. This will be followed by a formation fly-past 
by nine R.A.F., R.A.A.F., R.N.Z.A.F. Canberras and solo dis- 
plays by an R.A.F. Canberra, Meteor and Shackleton. 

A set-piece attack on an airfield installation by 90 men of 
No. 15 (Field) Squadron, R.A.F. Regiment, will demonstrate 
the Command's tactical air support of land operations. Brought 
in by R.N.Z.A.F. Bristol Freighters, the assault group will have 
air cover provided by R.A.A.F. Canberras and a Valetta and 
two Hastings will drop supplies. “Casualties” will be 
evacuated by Pioneers and Twin Pioneers and a Beverley will 
disembark and re-embark more troops and vehicles. 

The Service programme will be concluded by formation aero- 
batics by Meteor NF.14s of No. 60 Squadron from R.A.F. 
— and a fly-past by R.A.F., R.A.A.F. and R.N.Z.A.F. jet 
aircraft. 


Swift Replacement 
AWKER Hunter FR.10s have now almost replaced Swift 
FR.Ss in service with the R.A.F. in Germany. Of the 
Service’s two former Swift squadrons, No. 2 at Jever is in the 
last stages of re-equipping with this latest mark of Hunter. 
No. 79 at Gutersloh has been disbanded. 

No. 4 Squadron, formerly operating Hunter F.6s at Jever, 
has completely re-equipped with Hunter FR.10s and replaced 
No. 79 Squadron in the fighter reconnaissance réle with 2nd 
A.T.A.F. 


Javelins in the Far East 

FTER its first full year of operating in the night all-weather 

fighter réle with tropicalized Meteor NF.1l4s, No. 60 
Squadron at R.A.F. Tengah, Singapore, is now preparing to 
convert to Javelin FAW.9s. Apart from being the first all- 
weather jet fighter unit to operate with F.E.A.F. and the first 
in the Command to receive Javelins, No. 60 is also the last 
operational squadron in the R.A.F. to be equipped with 
Meteors. 

At present commanded by Sqn. Ldr. R. Knight, the squadron 
will be up-graded on conversion to Javelins and the new C.O. 
is to be Wg. Cdr. P. Smith. The first of nine crews converting 
to the new fighter are already in the United Kingdom for the 
course at R.A.F. Leeming. Fifteen new crews are due to start 
to arrive at Tengah in April along with the first of 16 Javelins. 
The other nine crews now with No. 60 will be posted. 

The first Meteor F.1s were introduced into operational service 
in 1944, when No. 616 Squadron went into action against the 
flying bombs. Since then various marks of Meteor have been in 
continuous service, and prior to the introduction of large 


MALAYAN DEFENCE.—An F.E.A.F. Meteor NF.14 of No. 60 

Squadron seen over a lighthouse south of Singapore. Based 

at R.A.F. Tengah, the squadron is to start re-equipping with 
Javelin FAW.9s in April. 


numbers of Hunters in 1955, the Mk. 8 was the mainstay of 
Fighter Command. 

No. 29 Squadron took delivery of the first night-fighter 
version—the NF.11—in 1951 and in 1953 the NF.12 was 
introduced. The Meteor NF.13, a tropicalized version of the 
NF.11, was issued to Middle East squadrons. In 1954 the 
NF.14 with the improved clear hood and other modifications 
was introduced into service. For overseas use the Meteor 
NF.14 has had apr, Rebecca Mk. 8 and a cold air unit fitted. 

Originally formed in 1916, No. 60 Squadron has served in 
India and the Far East since 1920. Prior to November, 1959, 
it had been flying Venom FB.4s in the day-fighter ground- 
attack réle and the recent conversion to night fighting was its 
fourth major change in 44 years. Formed as a fighter unit, 
it later operated various bomber types on the North-West 
Frontier and in the Far East before converting to Hurricane 
2c fighter bombers in 1943. 

In addition to No. 60, Tengah is also the base for No. 81 (PR) 
Squadron equipped with Canberra PR.7s. The runway has 
recently been extended to 3.000 yd. and establishment there of 
a Hunter squadron, presumably operating FGA.9s, is also 
expected. 


R.A.F. Appointments 


HE following are among recent Royal Air Force 
appointments:— 

Air Ministry: Wg. Cdr. F. R. L. Mellersh, D.F.C., and Weg. Cdr. 
R. C. E. Scott, M.V.O., A.F.C., to the Department of the Chief 
of the Air Staff, both with acting rank of Gp. Capt.: Weg. Cdr. 
J. R. Gibbons, A.F.C., to the Department of the Chief of the Air 
Staff; We. Cdr. R. E. Stephens to the Department of the Air 
Member for Personnel. 

Bomber Command: Sqn. Ldr. J. P. Bullock to Headquarters for 
engineering duties, with acting rank of Wg. Cdr. 

Transport Command: Sqn. Ldr. D. B. Ross, D.F.C., to R.A.F. 
Lyneham to command the Administrative Wing. with acting rank 
of Wg. Cdr. 

Flying Training Command: Weg. Cdr. J. E. * Sing, D.F.C., to 
R.A.F. Church Fenton to command; Sqn. Ldr. L. C. Maynard to 
ry F. Hullavington as Chief Instructor, with acting rank of We. 
Cc 

R.A.F. Germany: Wg. Cdr. L. J. Morris to Headquarters as 
Command Catering Officer. 

Air Forces Middle East Command (Aden): Wg. Cdr. A. S. Cade, 
O.B.E., to Headquarters for work study duties. 

Other Appointments: Wg. Cdr. S. A. E. Munns, D.F.M., to the 
United States Armed Forces Staff College as student; Weg. Cdr. 
A. R. Scott, D.F.C., to Headquarters, Allied Forces Central Europe 
for staff duties; Sqn. Ldr. G. A. Catling, A.F.C., to Headquarters, 
Allied Forces Southern Europe for organization and training duties, 
with acting rank of Wg. Cdr. 


More Service News 


No. 60 Squadron Reunion.—The eighth annua! reunion of the 
No. 60 ae ag Officers Dinner Club will be held at the R.A.F. 
Club, Piccadilly, W.1, on Friday, Apr. 28. Tickets, price 13s. 6d., 
may be obtained from Air Cdre. W. Wynter-Morgan, Wentworth, 
Mount Hermon Road, Woking, Surrey. 

No. 15 Squadron History.—No. 15 Squadron is compiling a 
pictorial history and would be interested in hearing from any 
ex-members or others who have material which they can provide, 
showing aircraft, incidents, personnel, etc. Anyone who can give 
or lend photographs is requested to get in touch with Fit. Lt. 
J. Shaw, No. 15 Squadron, R.A.F. Cottesmore, Oakham, Rutland. 


UPSIDE DOWN.—As recorded on this page, Swift FR.5s 
operating with the R.A.F. in Germany are in the final stages of 
being replaced by Hunter FR.10s. Here, Fit. Lt. Harvie, a 
former member of No. 79 Squadron, holds his Swift inverted 
before the camera. 
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and ASTRONAUTICS 


Inflated Wings 
by O. W. Neumark 


URING the year now past, I had the opportunity of 

carrying out some low speed flight trials on an inflated 
wing designed in 1953 by Mr. F. T. Kiernan and subsequently 
manufactured in small quantity by R.D.E., Cardington. 

Inflated wings of this design have been flying since 1954 
with a powered gondola suspended underneath the wing. The 
purpose of the flight trials was (and is) to determine control 
characteristics when flown at extremely low speeds and at lower 
wing loadings without the gondola, engine, undercarriage and 
drag-producing wires and above all, to gain practical experience 
in handling an inflated wing in the air, on land and at sea. 

During these tests, the writer was rather surprised to find 
that very few of his helpers, who were all involved in various 
branches of aviation, had any appreciation of the inestimable 
importance of inflated wing development and the future fields 
of its application. 

As the potential applications are so extraordinarily diverse 
and because a successful technical advance in one field would 
be of great use in several others, it would be useful to discuss 
the applications and their requirements which can all be met 
by inflated structures. These are listed in Table 1. 


TABLE 1 APPLICATIONS FOR INFLATED WINGS 


Extension of water ski-ing. Motor boat tow. Recreation. 
Alpine air toboggan. Downhill glider. Transport 
Indestructible ab-initio training glider 
Indestructible ab-initio training aeroplane. 
Agricultural and utility aeroplanes 
Amphibian aeroplane. Transport Exists, Goodyear Inflatoplane 
High performance sailplane for one-man operation. 
Ornithopter sailplane, man-powered. Recreation and transport. 
Ornithopter aeroplane, engine-powered. Slow but safe and cheap. Transport. 
10. Glider-kicte sails for high speed ocean cruising yachts. 
11. Glider-kite/balloon sails for merchant ships. Commerce and transport. 
12. Orbital re-entry. Langley Research Centre Study 
13. Auxiliary inflated or sail wings for landing hypersonic aircraft 

Langley Research Centre Study 
14. Auxiliary inflated or sail wings for take-off of heavily loaded aircraft. 

Langley Research Centre Study 
15. Precision dropping of cargo and personnel. Langley Research Centre Study 
16. Recovery of large first-stage boosters Langley Research Centre Study 
17. Inflated aeroplanes for short and medium-range transport on Mars. 
18. Inflated aeroplanes for short and medium-range transport on Venus. 


MON BU aWN 


At present, work on some of these applications is being 
carried out by Goodyear with their Inflatoplane and by the 
NASA Langley Research Centre which is developing several 
applications. Although some successful pioneering work was 
carried out in this country such as the 1953 Kiernan design 
and the Lister fabric used in the Goodyear Inflatoplane but 
now no longer available in Britain, the Perkins smooth 
aerofoil (Ref. 1) etc., development work seems to have atrophied. 
This can be attributed to a lack of funds for research and to 
a failure to understand that techniques developed for an 
apparently trivial aim such as the man-powered aircraft might 
well help to solve some intractable orbital re-entry problem. 
If it were possible to arouse the interest of thousands of amateur 
aero modellers in inflatable and flexible fabric wing problems, 
a useful amount of original research and development might 
be fostered at no cost to the taxpayer. 


Orbital Re-entry 

Looking first at the most glamorous application, orbital 
re-entry, the Langley Research Centre (Ref. 2) indicates that 
re-entry stagnation temperatures of several thousand degrees 
would be reduced to about 800° C. using wing loadings of 
1 Ib./sq. ft. and to about 550° C. with loadings of 0.25 1b./sq. 
ft. 
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The author airborne on an inflated Kiernan delta wing. 


The second advantage claimed is that of weight; for a total 
gross weight of 3,000 lb. there would be 2,300 Ib, available 
for the capsule structure and crew whereas a Mercury type 
re-entry capsule requires a gross weight of 2,000 Ib. to carry 
a 200 lb. man as the capsule has to be heavy to withstand 
the much higher stagnation temperatures. 

There appear to be three main configurations to be con- 
sidered at present, a fully inflated dart-shaped wing, a cloth 
sail wing with an inflated tube leading edge and keel and 
lastly, a spherical balloon even larger than Echo. In the 
second and third configurations the crew capsule could be 
housed within the inflated structure. 

It is interesting to note that the second configuration shows 
some similarity to a sail-glider developed in 1923 by R. Platz, 
Chief Designer of Fokker and that similar devices could be 
used in applications 1, 2, 5, 10, 11, 13, 14, 15 and 16 of Table 
1 while the first configuration could benefit from techniques 
and experience gained from every item. 


Inflatable Wing or Kite Sails 

Some years ago, Dr. J. Morwood (Ref. 3) summarized ideas 
on the mode of operation of ships towed by efficient sailplane 
kites. Many find it hard to visualize how a sailplane could tow 
a ship on a close-hauled course and so get to windward. The 
diagram shows that the forces are essentially the same as those 
acting on a conventional sailing boat. 

The most significant difference is that the kite cable is 
attached to the deck of the boat only a very short distance 
above the boat’s centre of gravity, thus the sail can never 
produce a capsizing moment. It follows that there is no limit, 
so far as stability problems are concerned, to the dimensions 
of the sail area which can be utilized. 

The only limit on the size of the kite sail is determined by 
the handling problem. Conventional sailplanes are quite 
impractical and have been mentioned only to illustrate the 
principle and to indicate that the sails must have good lift/drag 
ratios. The Platz sail glider (Ref. 4 and sketch) represents a 
borderline possibility but fully inflatable wings of gigantic 
proportions, somewhat similar to, but stronger than, the wings 
proposed for orbital re-entry, should be quite manageable at 
sea in most weathers and at night. When inflatable wings are 
applied to drive large ships there might be grounds for 
examining the possibility of using hydrogen, helium or hot air 
generators to reduce weight and to decrease the stalling speed. 

It might sound rather anachronistic to propose the use of 
kite sails in the present age, but again Dr. Morwood showed 
(Ref. 5) that slight aerodynamic improvements in conventional 
sail design would assure merchant ships under sail regular 
average passage speeds between England and Australia of over 
12 knots. 

The application of inflated wings, which might be developed 
for orbital re-entry, for use as kite sails for conventional 
merchant ships promises to provide considerable increase in 
speed and range accompanied by a great reduction in fuel costs. 


Inflatoplane 

The Goodyear two-seater amphibious Inflatoplane has been 
flying successfully for some time. It has a very smooth wing 
made from a development of Lister fabric in which the top and 
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bottom surfaces of the wing are interconnected by numerous 
threads during the weaving process and subsequently coated. 
It will pack into an estate car or a parachute supply container. 
It has a range some five to 10 times greater than that of any 
one-man helicopter which could also be dropped by parachute. 
If ordered in reasonable quantity there is the possibility that 
the fabric airframe cost could be reduced to about £300. The 
single-seat version is powered by the Nelson Hummingbird 
sailplane and the two-seater by a 60 h.p. McCulloch, Altogether 
the Inflatoplane amphibian appears to be a really useful sporting 
and utility craft with advantages never yet offered by any other 
aircraft. 

Lack of sufficiently lightweight engines has handicapped 
inflatable wing projects in the past and has been the main 
cause of high expenditure as the inflatable fabric wing develop- 
ment is inexpensive in comparison. Apart from the Nelson 
engine which is available today, there is the promise of the 
revolutionary NSU Wankel engine still under development. 


Martian and Venusian Local Transport 

No one appears to have appreciated so far that inflated wing 
aeroplanes with extremely low wing-loadings constitute the only 
reasonable medium-range transport possibility on the surface of 
Mars where the air density at the surface is expected to be 
equivalent to that at 40,000 ft. on Earth. On Venus, the air 
density is expected to be greater than that on Earth and thus 
offers interesting possibilities for man-powered aircraft and 
ornithopter enthusiasts. On both planets inflatable wings offer 
the ultimate advantage of lightweight and compact packing and 
the possibility of utilizing convection by soaring and thus slightly 
reducing the engine difficulty caused by the lack of oxygen. 


Agricultural Aircraft 

Returning to more immediate terrestrial applications, the 
advantages of inflated wings for agricultural aircraft are based 
on the possibility of lower airframe costs for a high lift, low 
speed aircraft. The insecticide or fertilizer liquids or powders 
would be stored in a flexible container within the wing and not 
in a central fuselage. It should be noted that engine and 
passenger loads can be distributed over wide areas by internal 
pneumatic load spreaders and that there is no need for external 
drag-producing bracing which has been so widely used on past 
inflatables. 

When not in use, the inflatable wings would pack closely 
round the power plant and undercarriage. Daily inspection and 
a might well be simpler than with conventional 
aircraft. 


Sailplanes 

Now to examine the reasons for wishing to develop an 
inflatable sailplane with a cross-country performance compar- 
able to that of an Olympia. Cross-country soaring is, with few 
exceptions, confined to large clubs in highly civilized countries 
endowed with airfields, good roads and large smooth landing 
fields and depends on a large number of helpers on the ground. 

A clean 40-ft.-span cantilever sailplane weighing only 50 to 
80 Ib., would show the following characteristics:— 

1. A skid would be provided for take-off and landing, bur the pilot's 
lees would be free to keep the sailplane level before take-off. This 
dispenses with a wing-tip holder. 

When the slope lift is available the pilot would be able to take off 
by running down the slope without anyone's assistance 


te 


3. As the pilot can carry the sailplane and keep it level, use of the 
pre-tensioned pilot-activated bungy, developed independently by various 
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Originally worked out by NASA, Ryan are now proposing 
the use of the Flex-Wing concept for military uses. It can 
also be applied to parachuting heavy loads. 
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Inflatoplane afloat. This Goodyear photograph illustrates the 
flotation capabilities of the craft. 


lone operators in the past, can launch pilots over the edge when 
there is no wind 

4. Due to lightness and low wing-loading, only one helper would be 
required in flat country to give 1,000-ft. launches using a light piano 
wire Motorcycie, horse, camel or outboard motor oat would 
sullice 


5 Not only would the sailplane be able to alight on the sea withou 
danger or damage, but take-off from the water would also be 
possible with the aid of water skis on the pilot's legs, which would 
be kicked off after take-off This opens up the possibility of soaring 
anywhere in the World 
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6. Due to the small weight and low wing-loading, stalling speeds would 
be in the region of 20 to 24 m.p.h Above all, duc to the use of 
feet in addition to the skid, it will be possible to land on tiny and 
rough patches of ground 


7. While more sensitive to thorn bushes, the inflatable might survive 
accidents which would reduce canventional gliders to matchwood 


8 Although its penetration would be worse than that of an Olympia 
its tighter circles at slower speeds would yield a faster climb and 
thus the cross-country speed would only sufler on cross-wind and 
into-wind tracks 


9. The deflated sailplane would pack into the boot of a car, on to 
a saddie or on to the pilot's back It could be sem by air-freight 
and could even be delivered by parachute No trailer is required 
and roads are also quite unnecessary 


10. In certain parts of the World such a sailplane could actually be 
used as an efficient means of transport—if one lands short one can 
climb the nearest slope and try again or roll it up and walk the 
rest of the way 

These would be the immediate aims for the development of 

an inflatable fixed-wing sailplane, While first prototypes are 
inclined to be conservative in that one tries to introduce one 
new factor at a time, variable thickness aerofoils, new low-speed 
controls and possibly new methods of boundary layer control 
by soft, resilient and partly porous surfaces and trailing edges 
might soon develop. 


Ornithopters 

It is quite certain that a successful inflatable fixed-wing 
sailplane would lead to the creation of an ornithopter sailplane. 
The purpose of this would not be to glory in one’s muscle 
power, which appears to be the main objective of most 
ornithopter enthusiasts, but, by flapping, to reduce minimum 
flying speed to 12 to 15 m.p.h., to facilitate unassisted take-ofl 
from slight elevations, and then to stretch the glide to about 
1: 100 for a few minutes while searching for the first thermal 
and to achieve real spot-landing capability. 
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ET another company—the Radio Corporation of America 
has now emerged as the advocate of a satellite communica- 


tions system lor commereta purpose An artists impression 
of the props sed vehicle appeured in our tsstue ist week It 
was the subject of a Report before the Federal Communications 


id the sub-title. 
Bands tor 


Commission in Washington on Mar. | which h 
“An Enquiry into the Allocation of Frequency 
Space Communications.” The documen es the views 
of R.C.A. and the sister concern of R.C.A Communications, Inc 

In presenting the design, the companies make the following 
comments 


summal 


The swift development of electronics and the Ivent of space 
technology opened toget he prospect ¢ new nd unprece- 
dented approach to World-wide ymmunications through a re vle 

nd econom ill-purpose satellite relay system available to users 
in every n ) 

This approach envisions the use of versatil! irge-capacity. 
repeater synchronous satellites positioned at two or three locations 
some 22,300 miles above the eq oO nd open to full and inde- 
pendent access for all intern ynal dio-iclephone, telegraph, data, 
and TV services through th own ground stations 

A sysiem of this tvpe employing on two 5s es could link 
the major international communi on areas of both hemispheres 

* On the basis of extensive studic R.C.A. has developed speci- 
fications for such a system in form that lies within the present 


state of the electronics art and is capable of achievement during 
the 1960s 


Directional Antenna w 


Although full details of the R.C.A. project have not been 
disclosed. the drawing on this page shows the basic arrange- 
ment of the satellite. which is some 13 ft. tall. It Is seen to 
consist of an equipment canister with fully-sunseeking solar 
cells of about 50 sq. ft. area. and an Earth-pointing 24-in. 
“dish” antenna. Calculation indicates that the output from 
the solar cells would probably be about 300 W 

The design represents a most refined system which is clearly 
not envisaged as a competitor to the present more elementary 
communication projects of NASA, A.T. & T., and Hughes 
Rather, it is the kind of development which may be expected 
to arise after initial experience has been gathered with earlier 
satellite systems. and could indeed be a formidable competitor 
to other projects which may be introduced in the coming years. 

Indeed. it is evident that the initial design has greatly 
benefited from a large amount of experience which R.C.A. has 
already acquired with satellite communication systems In 
1955, for example, the company made extensive studies to 
explore the feasibility of electronically equipped satellites. A 
year later a related phase of this early work led to the concept 
initially known as “ Mailbag” which appeared subsequently as 
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Comprehensive Space Communications 


SERVO-MOTOR 
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This drawing of the proposed R.C.A. 24-hr. 
comprehensive communications satellite shows 
the arrangement of the fine-bearing solar cells 
and the directional ‘“‘dish’’ antenna which 
remains directed at the Earth. 


Project Score, the first successful attempt to use a Satellite as 
a relay station for radio communication between two points 
on Earth. The satellite, comprising radio equipment fitted in 
an Atlas main stage, was used in December, 1958, to relay a 
Christmas message from President Eisenhower. R.C.A. supplied 
the space-borne electronics and also the ground transmitting 
and receiving equipment 

Further studies led in 1959 to the concept known as STAR 
(Satellite Television Atlantic Relay), a proposal to NASA for 
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an experimental TV link between the United States and Europe. 

R.C.A. believe that as a result of this growing fund of experi- 
ence they can produce a versatile synchronous active satellite 
system which could be utilized on a 24-hr.-a-day basis. More- 
over, they suggest that it can be made available for service 
during the present decade. 

The proposed system would be based on the use of com- 
prehensive electronic equipment in the satellite to make its 
operation as reliable as possible over a long period. The 
space-borne equipment would be similar to that employed in 
present microwave systems, although individual components 
would be designed for long life in a space environment. 


Project Advent 

In developing the system the company points to the 
additional experience that should be forthcoming from the 
military communication system, Advent, which is also designed 
for operation in a 24-hr. synchronous orbit. 

Project Advent is managed by the U.S.A.F. Ballistic Missile 
Division; the Army Signal Corps is responsible for the com- 
munications equipment and recently awarded the Bendix 
Corporation a contract covering the design of the satellite 
microwave repeater, special-purpose ground equipment and test 
apparatus. The satellite will weigh about 1,000 Ib. 

The Army Signal Corps estimate that the total cost of the 
Advent system, including Centaur launching vehicles, will be 
in the region of $174m. Launching from Cape Canaveral will 
require the vehicle first to enter an intermediate orbit for 
subsequent transfer to the synchronous 24-hr. orbit at 22,300 
miles, the trajectory turning as it crosses the equator to parallel it. 

Bendix are also reported to have started upon the preliminary 
design of shipboard equipment which the U.S. Navy will require 
to operate the Advent system. Particular interest is being 
shown in the possibilities of the system in maintaining contact 
with widely distributed naval units on a war-footing, including, 
of course, Polaris-equipped submarines, 

In addition to proving electronic and mechanical elements 
of an orientatable satellite in space, the Advent programme 
should provide valuable data and experience concerning the 
launching of an equatorial synchronous satellite and, in par- 
ticular, on the problems of injecting it at the proper altitude 
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and maintaining it on station. The company also stress the 
need for additional experiments using frequencies above 
10,000 Mc/s. for the purpose of learning more about propaga- 
tion at such frequencies in space and time. 

Antenne on a stabilized satellite, they stress, can cover the 
visible side of the Earth using a beam width of about 20 
providing a directivity gain of 17.5 db on the beam axis. The 
most northerly and southerly latitudes of cities likely to require 
access to the satellite system are 65°. 

From only two satellites having sub-stellar points on the 
equator at 20° W. and 180° the locus of points where the 
satellites have unrefracted elevations of 5° or more includes 
almost all international communication areas. Three satellites 
could cover every inhabited part of the World with substantial 
overlapping. 

Ground stations for such satellite repeaters in 24-hr. orbits 
of low eccentricity will require very high gain antenne with 
beams directed at the satellite. There is a proposal to estab- 
lish certain ground terminals in remote areas of the Earth and 
to protect these areas against interfering frequencies. 

Thus, it appears that if R.C.A. go ahead with this scheme. 
they will have every possibility of achieving a workable com- 
munication satellite system of maximum utility catering for 
everything from television to telephone and telegraph services 

There is. of course, one big disadvantage in using a satellite 
so far from the Earth for relaying telephone calls and this 
concerns the time-lag which will inevitably intervene between 
transmission and reception of conversation due to the finite 
velocity of radio-wave propagation. The propagation time to 
and from a repeater at 22,300 miles is about .3 sec., and thus 
a speaker cannot receive a reply to a remark for about .6 sec. 
The A.T. and T. Company. who have studied this problem. 
say that circuits with a .6 sec. delay would be objectionable 
to a large fraction of users, and that conversation will some- 
times be brought to a halt by both users speaking at once. 

Moreoversin actual telephone circuits, which always include 
two-way links over which one both listens and talks, an 
intolerable echo precludes use when a delay of .6 sec. is 
introduced. To eliminate the echo, one must use an echo 
suppressor which interrupts transmission at one end while the 
party at the other is talking. Only further study will show how 
serious these problems really are.—k.w.G. 


MOON SAMPLER.—This close-up picture of the mock-up of 

the Surveyor soft-landing Moon probe, shows the complexity 

of the sensing equipment which will extend to sample the lunar 

surface. The 750-lb., 11-ft. tall vehicle, being developed for 

NASA's Jet Propulsion Laboratory by Hughes Aircraft Com- 

pany, is designed to land vertically at about 6 m.p.h. by means 
of a solid retro-rocket and vernier jets. 


Moonwatech in Israel 


SRAEL Astronautical Society is engaged in setting up an 

optical tracking station on the roof of the Aeronautical 
Engineering Building at the Technion, Israel Institute of Tech- 
nology. Haifa. It will operate in conjunction with the 
Astrophysical Observatory of the Smithsonian Institute in 
Cambridge, Mass., U.S.A. The Moonwatch telescopes have 
already arrived and operations are due to begin in a few weeks. 
The Haifa tracking group will consist of members of the 
Astronautical Society, Technion staff, and members of the 
Junior Air Cadets. 

Senior lecturer in aeronautical engineering, Mr. Jerome 
Shafer. director of these new activities, indicated that the 
Haifa station will receive periodic reports on all satellites now 
in orbit as well as advance information on projected launchings 
so that local observers can be suitably alerted. Ten low-power, 
wide-field telescopes have been acquired and a 24-ft. mast 
has been erected for purposes of station alignment. Arrange- 
ments are also being made for obtaining timing measurements 
of high accuracy. 

The establishment of this station at Haifa was made possible 
by a grant from an American friend of the Technion and an 
additional sum received from Haifa Municipality. When asked 
about the next steps to be taken by the Israel Astronautical 
Society, Mr. Shafer stated that the immediate aim was to put 
the tracking station into efficient operation. Thereafter, there 
may be a number of more ambitious projects, but it was rather 
premature to discuss them at present.—J.R. 


International Space Symposium 


THREE-DAY symposium on “ Space Flight and Re-entry 
Trajectories ~ is to be held by the Academy of Astronautics 
in Paris from Jne 19-21. The organizing committee, under the 
chairmanship of Prof. P. A. Libby, of the Polytechnic Institute 
of Brooklyn, comprises Prof. L. Broglio (Italy), Dr. D. G. 
King-Hele (U.K.), Prof. J. M. J. Kooy (Netherlands), Prof. J. 
Kovalevsky (France), Prof. R. Pesek (Czechoslovakia) and Dr. 
B. Fraeijs de Veubeke (Belgium). The Academy was formally 
brought into being during last year’s meeting of the Inter- 
national Astronautical Federation in Stockholm. 
Sixteen scientists and engineers from nine countries are to 
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present papers at the symposium which will be divided into 
four basic sections. 

Trajectories for lunar and interplanetary missions. Speakers: H. Hillier 
(U.K., R.AE Farnborough) M Kooy (Netherlands, Lecturer, 
University of Breda); W. Moecke! (U.S.A., NASA) 

Orbital transfer and  rendezvous.—Spcakcrs P. Contensou (France 
O.N.E.R.A.); J. C. Houbolt (U.S.A NASA); D. I Lawden (New 
Zealand, University of Cantervury); B. Fracijs de Veubeke (Belgium 
University of Li¢ge and Louvain) 

Near Earth satellites.—Speakers: D. G. King-Hele (U.K.. R.AF Farn- 
borough): J. Kovalevsky (France, Paris Observatory); K. S hutte (West 
Germany, University of Munich); L. Sehnal (Czechoslovakia, Ondrejov 
Observatory) 

Dynamics of terminal re-entry.—Speakers: J. Becker (U.S.A., NASA), I 
Broglio (Italy. University of Rome); T. R. F. Nonweiler (U.K., Queen's 


Polytechnic Institute of Brooklyn) 


Aviation) 


of Belfast): A. Ferri (U.S.A 
Hilton (U.K., Hawker Siddeley 


University 
Ww. F 

Soviet participation has also been invited and, in addition to 
the speakers, numerous specialists on the stated problems will 
take part in the discussions. 

The symposium is to be held at Louveciennes, 10 miles west 
of Paris, in a country estate made available by the French 
Government. Those wishing to attend are asked to write to the 
Secretariat of the Academy of Astronautics, 12 rue de Gramont, 


Paris 2e 


Towards Bigger Boosters 


HREE contracts for comprehensive studies of future space 

boosters beyond the Saturn class—rockets having first-stage 
thrust of six to 12 million pounds—have recently been awarded 
by NASA, Representative and promising hypothetical vehicle 
configurations are being investigated. Some of the vehicles 
considered will combine solid and liquid chemical propellents 
and others liquid chemical and nuclear propulsion. 

Among the study considerations are: (a) optimum use of 
nuclear propulsion in large rockets; (b) desirability of attempt- 
ing recovery and reuse of large space-vehicles: (c) attractive- 
ness of a large high-energy liquid hydrogen/liquid oxygen first- 
stage booster; (d) solid and liquid propellent in first-stage 
boosters: (e) conventional tandem staging versus the prospect 


of parallel staging; and (f) pressure-fed versus pump-fed 
systems. 

Conceptual designs and comparative cost analyses will be 
made for each configuration The most promising will be 


selected for further study 

The contracts have been awarded by NASA’s Marshall Space 
Flight Center to the Convair Division of General Dynamics 
Corporation, San Diego, Calif., $130,017; Lockheed Aircraft’s 
Georgia Division at Marietta, $136,743; and North American 
Aviation. Inc., Los Angeles, Calif., $160,041. The studies are 
to be completed in six months, 


Space Tracking Down-under 


FFICIAL opening of the NASA Mercury tracking 

station at Muchea in Western Australia is to take place 
tomorrow. The ceremony is being performed by the Australian 
Minister of Supply. Mr. Hulme, and will be attended by 
scientists from America. 

Another U.S. tracking station is being established at Red 
Lake. near the Woomera rocket range in Central Australia. 
These will be vital links in the World-wide network which is 
concerned with the American man-in-space project. 

Australian technicians who will operate the two tracking 
installations have been trained in the United States 


Scout Uprated 


ONE-YEAR programme to increase the payload capacity 
of the Chance Vought Scout has been initiated by NASA. 
The aim is to increase the payload capacity of the four-stage 
solid propellent rocket by about 40° by developing third and 
fourth stage motors of improved performance. Total cost 
of the programme, which will be jointly funded by the U.S. 
Navy Department and NASA, will be about $1,350,000. 
improvements in the upper stages will be made by replacing 
the presently used solid propellents with propellents of higher 
specific impulse similar to those now used in Polaris and 
Minuteman. This will entail only minor changes in the con- 


figurations of the existing third and fourth stage motors, 
Antares and Altair, The glass-fibre motor-case construction will 
be retained. 

The improved upper stage motors are required for use in 
Scout vehicles early in 1962 
Navy 


Under the terms of the NASA- 


agreement, NASA will transfer funds to the Navy 


323 


REE FES ea OE 


THE AEROPLANE 
ond ASTRONAUTICS 


Department for carrying out the development at the Bureau 
of Weapons’ Allegany Ballistics Laboratory in Cumberland, 
Maryland. This facility is managed by the Hercules Powder 
Company. 

Scout has been successful in three of its four experimental 
firings to date. It placed the 12-ft. “ Polka-Dot” balloon 
satellite in orbit on Feb. 16, and is, of course, scheduled to 
launch the U.K./U.S. scientific satellite S-51 early next year. 


Getting Minuteman on Tape 


ESS than an hour after Minuteman’s historic first test-firing 
down the Atlantic Missile Range from Cape Canaveral 
on Feb. 1, a magnetic tape account of essential test data was 
available for computer analysis. Transistorized high-speed 
Ampex FR-600 recorders at the Cape, and down-range at Grand 
Bahama and San Salvador, received 12-15 minutes of tele- 
metered signals from the missile’s guidance components through 
a tri-helix radio antenna. 

The firing of all three stages of the all-solid Minuteman 
sought to flight-test all components of the weapon at once 
in order to hasten its development and reduce testing costs. 
The Boeing Airplane Company, weapon system-integrator for 
the 1.C.B.M., is largely responsible for the compressed time 
cycle in the programme, which is expected to bring the missile 
to operational status a year ahead of schedule. 

The latest FR-600 recorder provides 500 ke recording at a 


tape speed of 120 i.p.s., double the capability of previous 
models. At 60 i.p.s. tape speed, information is transmitted up 
to a rate of 350,000 items per second. Solid-state modular 


construction was adopted to meet the requirements of 750 
hours of trouble-free recording in all units. 

Standard FM-FM systems have now been largely superseded 
in the Minuteman test-programme by PCM (Pulse Code 
Modulated) digital telemetry for the following reasons: (1) 
More performance variables can be monitored at high speeds 
by sequential sampling, multiplexing and digital transmission; 
(2) Analog information is converted immediately to digital 
binary code, preserving high accuracy during transmission and 
processing; (3) digital data can be rapidly prepared in com- 
puter format; and (4) relatively noise-free signals are provided 
for magnetic tape storage. 


Discussing Satellite Communications 


ITH the increasing emphasis now being placed on the 

development of communication satellites by the United 
States, Britain and France, a symposium which the British 
Interplanetary Society is organizing on this subject seems likely 
to attract wide attention. The meeting will be held on Friday, 
May 12, in the Council Room of the Federation of British 
Industries (21 Tothill St., London, W.1). Those wishing to 
attend are advised to make early application to the Secretary, 
British Interplanetary Society, 12 Bessborough Gardens, 
London, S.W.1. The provisional programme is as follows:— 


“Communication Satellite Systems Suitable for Commonwealth Tele- 
communications,” by Dr. W Hilton (Hawker Siddeley Aviation, Ltd.) 
This will attempt to assess the importance of language differences, peak 
traffic periods, distribution of population and of telephones, on the design 
of satellites and their orbits 

“The Synchronous Communication Satellite,” by R. P. Haviland (General 
Electric Company) Examines the characteristics of the synchronous satellite 
when used in the communication § service It concludes that the special 
problems of time delay will cause lower altitudes to be preferred for real- 
time telephone communication service but that the synchronous altitude is 
usable for all other services, and is strongly indicated for broadcast services. 
Considers the requirements for this service, and discusses short-term and 
long-term solutions to design problems 

* Low-cost Communicat'‘on Satellites," by A M. Peduzzi (Acrospace 


Consultant) The high cost of satellite systems proposed at present results 


from the high cost of the booster itself, in development, production and 
launching, due to its larg: size In order to decrease the costs of satellite 
payloads it is necessary to miniaturize the payload and hence the booster. 
The proposed use of Scout to orbit a 150-+4b. communication satellite with 
voice and TV capability illustrates how this miniaturization can take place 
today The paper sets out to show how further miniaturization and refined 
rocketry can decrease the systems size and cost to about one-quarter that 
of the Scout system, resulting now in an economic and rational concept of 
British space operations inside a limited budget 


“The Engineering and Economics of Satellite Communication Systems," by 


G. K,. ¢ Pardoe (De Havilland Aircraft Co., Lid.) The paper discusses 
the basic rocket enginesring problems of establishing a system of Earth 
satellites to provide World-wide communication facilities The potential 
utilization of such a system is explored, including an analysis of the economics 
f the project Ground support equipment associated with the launching 
arrangements are examined, together with the satellites and their associated 
ground facilities 

Other papers for which summaries are not yet available are: ‘‘ Operation 


and Economics of 
Sandeman (English 
Satellite Communicat 
Inc.); “‘Active (€ 
Technology Laboratories, 
P_ W. Siglin (U.S. Army 


Preferred Communication Satellite Systems,” by Dr. E. K. 
Electric Aviation, Ltd.); “‘ Some Practical Problems of 
ms,” by Dr. J. R. Pierce (Bell Telephone Laboratories, 
mmunication Satellites," by Dr. G. I Mucller (Space 
Inc.): ** The Courier Satellite," by G. F. Senn and 
Signal Research and Development Laboratory) 
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An Executive Turboprop Powerplant 


Airborne with the Astazou 


© the French firm of Turbomeca goes the distinction of 

having produced the first practical turboprop powerplant 
for light aircraft, the Astazou having accumulated about 
2.000 hr. in the air in slightly less than two years. Developing 
450 e.h.p., the Astazou first flew in the Max Holste M.H. 153. 
and has since been tested in a Nord 1101, the Beechcraft 
Travel Air and the Dornier Do 27. 

So successful was the Beech installation that six of the new 
Baron twin-engined airframes have been acquired for installa- 
tion of Astazous by Turbomeca and SFERMA, and marketing 
for executive use as the Marquis. U.K. interest in small 
turboprops, as was shown by the recent Rover developments, 
is keen, and there is a strong possibility that the second 
prototype Short Skyvan light freighter will emerge with two 
Astazous 


It became clear, following the recent visit to Gatwick of 


the Nord L101 test-bed, in co-operation with Blackburn Engines, 
Ltd., the U.K. Turbomeca licensees and distributors, that the 
Astazou has reached the marketable stage. There is every 
prospect that it may soon be offered, developing 550 e.h.p. in 
its Mk. Il form, with an initial overhaul life approaching 
500 hr. If the experience of larger turboprop units is any 
indication, this figure is likely to be capable of rapid extension 
and, while the production engines cost about twice the amount 
of the piston units which they replace, they can offer a 
corresponding increase in performance. 

The Artouste turboshaft engine in the Alouette helicopter 
already has an overhaul life of 750 hr. and, in common with 
the rest of the Turbomeca range, uses the same type of com- 
pressor, annular combustion chamber and three-stage turbine 
machined from the solid, as the Astazou. The same fuel- 
delivery system through the main shaft, centrifuging into the 
combustion system, is common to all Turbomeca engines. 

In the Astazou, however, the peak engine speed of some 
43,000 r.p.m. is reduced by gearing offering four ratios for 
airscrew shaft speeds between 2.400 and 1.700 r.p.m., and 
driving electrically operated Ratier-Figeac propellers with 
diameters varying from 8.3 to 6.3 ft. As we explained last 
week, Turbomeca have effectively solved the many problems of 
power control and response in aircraft turboprops by resorting. 
almost inevitably, to a constant-speed engine and varying power 
output by rapid changes of airscrew pitch. 

This has all been done before, but never with the degree of 
automaticity achieved by Turbomeca, coupled with the 
simplicity, essential for non-professional operation, of single 
power-lever handling. To take-off with the Astazou, for 
example, after selecting automatic operation, a button alongside 
the “throttle” quadrant is pressed, marked “max. power.” 
The power lever then begins to inch its way forward in an 
uncanny fashion, accompanied by the smooth surge of accelera- 
tion, which is always one of the biggest selling points of the 
aircraft gas-turbine. 


ly John Fricker 


What Turbomeca have done, from the pilot’s point of view, 
is to exchange the time-honoured functions, in piston-engine 
parlance, of throttle and pitch lever. The constant-speed 
governor has been taken off the airscrew and put into the 
engine fuel-flow system to maintain any selected value between 
40-43,000 r.p.m. This means that the “throttle” control is 
of secondary interest. In the Nord test-bed it is in the form 
of a small hand-crank below the port instrument panel, which 
is wound closed for starting and shutting down and rotated 
open to select the optimum constant-speed value, according to 
ambient conditions, of about 98°. revs. 

The latter are selected on the ground after start-up and 
remain virtually unchanged until completion of flight. What 
appears to be the throttle lever in the cockpit is, in fact, a pitch 
selector for the electrically controlled airscrew, and in the 
Nord 1101 the quadrant is graduated in single-degree divisions 
from —10° to +43°. The lever works in the conventional 
sense, Le., pushed forward for take-off and maximum power or, 
alternatively, selected automatically by push-button.  Inter- 
linked with pitch is J.P.T. control, which prevents maximum 
temperatures from being exceeded after the attainment of full 
power by reducing propeller pitch, or it can be used also to 
maintain a selected J.P.T. and power. 

Armed with this essential minimum of information on 
Astazou control, | embarked in the Nord test-bed at Gatwick 
with Gen. Ladousse, of Turbomeca, for a practical demonstra- 
tion. The four-seat Nord Noralpha, which started life in 
World War II as the Messerschmitt Me 208, underwent con- 
siderable modification with the installation of the original 
Astazou I, which was certified with a take-off rating of 
467 e.h.p., following the official French Air Ministry Type Test 
on Nov. 27, 1959 

Since the Astazou, complete with all necessary accessories 
and a 6.3-ft. airscrew, weighs only 440 Ib., its installation in 
place of the 240 b.h.p. Renault engine had to be moved 
considerably farther forward for C.G. reasons. To balance the 
side area resulting from the very long nose, extra fin area was 
added above and below the rear fuselage, while the airframe 
was locally strengthened and the wing-tips clipped to cope 
with the great increase in power. With the Astazou II currently 
installed, this has grown to 554 e.h.p., although there are no 
installational differences in the engines, and the Mk. II can be 
derated if required. 

Having a take-off s.f.c. of 0.594 Ib./e.h.p./hr., the Astazou II 
required an increase in fuel capacity in the Nord 1101 from its 
original 56.3 Imp. gal. to 90.2 Imp. gal., with a corresponding 
increase in gross weight from 3,637 to 4,100 lb. The maximum 
speed of the Nord was increased by nearly 50°, from 168 to 
232 m.p.h., the ceiling almost doubled, from 14,000 to more 
than 24,606 ft.. and the range at 10,000 ft. increased from 
590 to 745 st. miles. At lower altitudes, of course, the 
Nord-Astazou is slightly inferior in range to its piston-engine 
counterpart. 

When I settled in the right-hand seat of the visiting Nord at 
Gatwick, alongside Gen. Ladousse, the Astazou was already 
running in its constant-speed range and conveyed two immediate 
impressions. The first was undoubtedly the very considerable 
noise made on the ground by a small gas-turbine spinning at 
over 40,000 r.p.m. and driving a small-diameter propeller. As 
the latter was in virtually zero pitch, the second impression 
was of the absence of slipstream: both the forward-hinged doors 
of the Noralpha remained open without support (incidentally 
leaving a large structural gap in the fuselage) and only from 
the large jet pipe under the port cowling was any air displace- 
ment apparent. 

Inside the cockpit, with doors and windows closed, the noise 
level was considerably lower. and was probably no worse in 
the Nord-Astazou than in its piston-engine version. One 
consolation with this type of turboprop is that the noise never 
gets any worse than in the static condition and, in fact, much 
of it is left behind in the air. On moving the pitch lever 
forward fractionajly to begin taxi-ing, the only indication of 


SINGLE-LEVER CONTROL.—From the cockpit end, the 
Astazou is almost entirely conventional, with a single power 
lever in the central quadrant; only the engine instrumentation 
is unusual. Almost hidden by the left-hand control is the tiny 
fuel-trimming handle or « throttle.” 
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ASTAZOU INSTALLED.—The compact Astazou II is almost 

lost in the long nose of the Nord Noralpha test-bed and the 

large angled jet-pipe is also unrepresentative of the optimum 
application. 


power increase came from the crackling of electric actuators 
in our headsets and from the engine instrumentation. 

As a test-bed, the Nord was fitted with a full range of flight 
and engine instruments, the latter including four large gauges 
for fuel flow, J.P.T. and oil temp., compressor pressure 
ratio and percentage power. There was also a small “ home- 
made’-type thrust indicator above the coaming, indicating 
percentage thrust from a negative quantity to 100 The fuel 
flowmeter, in hundreds of litres per hour, also incorporated a 
“ litres-gone " veeder counter, which was indicating 224 Il. at 
the start of our flight. 

The calibration of some of the instruments, such as the 
compressor pressure ratio indicator, which seemed to be in 
hectopiézes, was naturally foreign to me but, even allowing 
for the test nature of the installation, there seems to be a 
strong case for rationalizing the engine instrumentation, 
particularly since the Astazou is likely to be flown by non- 
professional pilots in the executive field. As the percentage 
engine-speed indicator is required virtually only for fuel 
“trimming” purposes, to establish the optimum 98‘ 
(43,500 r.p.m.) in varying ambient conditions it could be a very 
much smaller instrument or, perhaps, incorporated in a 
quadrant with a lever control, as is the case, I believe, with the 
Turbo-Travel Air. 

The key instrument for the pilot is the percentage thrust 
indicator, which moved steadily across to the maximum reading 
after Gen. Ladousse had lined up for take-off on Gatwick’s long 
runway and pressed the automatic “max. power” button. 
Forward inched the pitch lever as the Nord rapidly accelerated 
along the runway under the potent urge of its 550 e.h.p., the 
fuel flow doubling from the taxi-ing figure of 80 litres/hr. 
(17.6 Imp. gal./hr.). A slight aft movement of the stick at 
70 knots and the Nord was airborne with the pitch lever 
continuing forward from its max. take-off position of 26° to 
the climb setting of 30°. 
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So far Gen. Ladousse had not touched the power lever since 
taxi-ing, although the automatic interconnection can be instantly 
overridden simply by moving the control manually. Except for 
maximum power or max. continuous power, available on a 
push-button basis, for normal operation the pilot selects 
manually an appropriate value of pitch according to handling 
notes for the particular aircraft. In the case of the Nord, for 
example, 23° pitch gives maximum cruise and 12° pitch allows 
level flight at 70 knots, or 1,000 ft./min. descent at 90 knots. 

As we thrust smoothly skywards at 7 hectometres per minute 
on the V.S.L, or about 2,300 ft./min. in plain English, the pitch 
lever moved itself forward to maintain the maximum value 
corresponding to the actual airspeed, in accordance with the 
automatic selection. With such a startling climb, the Astazou’s 
starting altitude for optimum efficiency of about 10,000 ft. was 
reached remarkably quickly. Clear of the high-pressure murk 
which necessitated radar control from Gatwick, we explored 
the self-stabilizing aspects of engine handling conferred by the 
Turbomeca control system, 

Out of the automatic régime the airscrew of the Astazou 
operates virtually as a fixed-pitch (geometrically) type. If 
airspeed is increased, engine speed tends to follow suit and the 
mechanical governor reduces fuel flow, power accordingly being 
reduced. When the nose of the Nord was raised the engine 
governor countered the tendency of the Astazou to slow down 
by feeding in more fuel, and the thrust indicator showed a 
corresponding increase from about 50%, to almost full. There 
is, of course, a limit to the constant-speed characteristics; 
further increases of fuel flow as a result of still slower airspeeds 
will eventually produce the limiting J.P.T. In this case the 
J.P.T. governor comes into operation, reducing the propeller 
pitch. Conversely, the pitch is prevented from decreasing to 
such a value that the drag of the blades almost flat against the 
airflow might cause embarrassment or overspeed the turbine. 

The effect of airscrew “ discing,” or going into flight fine 
pitch, was demonstrated by closing the power lever back to its 
gate. Pitch variation with a constant-speed engine gives a very 
rapid power response indeed, thus overcoming one of the snags 
of the turboprop unit, and aft movement of the power lever 
resulted in a deceleration that felt like running into an oversize 
pat of butter. “Discing” also made itself evident by a 
substantial loss of elevator control because of the reduction 
of slipstream, plus a reduction of centre-section lift with the 
same sinking feeling I recalled from a similar demonstration in 
the Fairey Gannet 

A gate on the “ throttle” quadrant is an effective flight fine 
pitch stop for the Astazou, however, and provided the lever is 
not pulled back through it in the air all will be wefl. On 
multi-engined installations, such as the Marquis and the new 
Potez 840 and SIPA 270, aft movement of the power lever 
through the gate brings the pitch into the feathering range. A 
comforting feature of the Astazou control system is that in the 
event of fuel failure or a similar contingency the airscrew has 
an auto-feathering tendency instead of wanting to go into fine 
pitch, which can be disastrous. 

A touch on the “max. power” button from flight idle 
brought the power control lever forward again, and an instant 
exhilarating surge of acceleration as the blades coarsened pitch. 
For the initial let-down, with guidance from Gatwick radar, 
18° pitch was selected on the quadrant, fuel flow reducing from 
about 140 to 70 litres/hr. (30 to 15 Imp. gal./hr.). At 100 knots 
1.A.S. this setting resulted in a comfortable descent of 
500 ft./min., but by increasing the speed only 10 knots the 
reduction in fuel flow reduced engine power to increase the 
descent rate by a factor of about three. This substantial 
variation in the rate of descent for small changes in airspeed 
is particularly useful in instrument approach conditions since 
it enables glide slopes to be accurately followed simply by 
elevator movement, instead of by co-ordination between power 
adjustment and airspeed, as in conventional systems. 

It is even possible, with coarse pitch at slow speeds, to 
achieve negative thrust registered on the thrust indicator for 
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airscrew braking effect, although still in positive geometric 
pitch, for very high rates of descent. At 23° pitch we 
descended at 6 hectometres/min., or some 2,000 ft./min., indi- 
cating only 120 knots to reach the requested 2,000 ft., at which 
we then cruised at 140 knots and 30° pitch using about 
100 litres/hr. (22 gal./hr.). 

Progressive slight aft movement of the power lever served 
to reduce speed to 100 knots for undercarriage extension, and 
the power lever was then left at about 21° for the approximate 
approach speed to be retained at any desired rate of descent. 
The Noralpha was simply driven down the approach path 
according to GCA instructions to the runway threshold and, still 
with no attention to the power lever, this continued its auto- 
matic instincts during the flare-out in attempting to increase 
power. As the wheels touch at about 80 knots, however, it 
was finally brought back manually through the gate into ground 
fine pitch with subsequent potent deceleration, or for really 
short landings this can be done just before touchdown and the 
lever brought right back into reverse pitch. 
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At the end of the half-hour flight the veeder counter 
indicated 275 “ litres-gone,” so that fuel consumption for the 
climb, brief cruise at operating altitude and more prolonged 
GCA was a very reasonable 22.4 Imp. gal./hr. for the 550 e.h.p. 
unit. At 20.000 ft. in optimum operations (where pressure 
cabins will almost certainly be required) the Astazou develops 

72 e.h.p. for cruising at a speed of 310 m.p.h., with a specific 
fuel consumption of 0.518 lb./e.h.p./hr. For a piston engine of 
comparable power a good s.f.c. would be 0.45 |b./b.h.p./hr. 

Bulk fuel supplies (less duty) cost 1.97d./Ib. and 3.09d./lb. for 
kerosene and 130-octane petrol, respectively. Hourly fuel costs 
and weight at 372 h.p. would, therefore, be £1 Ils. 9d. and 
193 Ib. for the Astazou, and £2 3s. Id. and 167 lb. for a piston 
engine, which itself would be some 400 Ib. heavier. On these 
figures it seems that the application of the small turboprop for 
executive and light multi-engined aircraft is not likely to be 
long delayed. While the best results will undoubtedly be 
achieved in airframes designed specifically for such installations, 
many attractive conversions are made possible by the Astazou. 


Personal Flying 


One of the biggest problems accompanying the influx of 
American light aeroplanes into the U.K. has been that of 
delivery. For most of the smaller types, it is impractical or 
impossible for them to be flown to their destinations from the 
United States. For sea transport, large, strong and costly pack- 
ing cases are necessary to protect the fragile airframes from 
en route handling abuse; the crates occupy much space, and 
their expense is multiplied by the iniquitous habit of charging 
174% Customs duty on the delivered price of the product. 

Since airframes are the lightest possible shells enclosing 
large volumes of space, they are just about the lowest density 
loads encountered for air freighting, the charges for which are 
already approaching the prohibitive. Nevertheless, air freighting 
has the advantages of dispensing with the need for expensive 
and non-returnable crates, and also of reducing en route 
damage, as well as offering greatly decreased delivery times. 

The first person to solve the knotty problems of light aircraft 
delivery costs stands to make a great deal of money. In the 
meantime, where possible, flight deliveries are clearly the most 
practical and economical technique available. This was shown 
by the $6 million-worth of Piper products exported during the 
1960 fiscal year. Of the 539 aircraft involved, 98° of the twin- 
engined Apache and Aztec types were flown to their destinations, 
as far afield as Thailand and Australia. Sixty per cent. of the 
single-cngine Comanches in the total were air ferried, including 
no fewer than 31 across the Atlantic. 

With the radio and navigational aids available to the modern 
light aeroplane pilot, such operations have become normal, if 
not routine. Virtually all the Piper aircraft sold to Central 
and South America, including the 150 b.h.p. Super Cubs and 
Pawnees, fly to their destinations. One of the longest flights 
was made by a pair of Pawnees, which flew about 7,000 miles 
to Marcos Juarez, Argentina. In many cases, Pawnees and 
Super Cubs are ferried non-stop across the Caribbean from 
Miami to South America with their chemical hopper tanks 
providing auxiliary fue! capacity. 

In all, 58 countries imported Piper aircraft during 1960. 

> e ° 


Following requests from club members and aircraft owners 
for individual access to the facilities offered by the Association 
of British Aero Clubs and Centres, the Council of the A.B.A.C. 
has decided to inaugurate a new grade of Independent Mem- 
bership. Enrolment may be made immediately, although the 
annual subscription of £2 2s. will date from Apr. 15 next. The 
first S00 Independent Members to be enrolled will receive two 
years’ membership for one annual subscription. 

When this number is attained, each Independent Member 
will receive hon. membership of a club in London, and will 
also benefit from free insurance against flying accidents, They 
will be eligible to use the Association’s Advisory and Air 
Routeing service, and purchase any of the publications and 
— held by the A.B.A.C. at the same discount as member 
clubs. 

Among its many other activities, the A.B.A.C. is setting up 
a Register of Landing Grounds in the U.K. These will be 
additional to those shown in the Air Pilot, and will include 
the many private fields which may be used by pilots of light 
aircraft. 


@ At the annual dinner of the Denham Flying Club, 
chairman and CFI D. C. G. Wright reported that despite the 
bad weather of 1960, 200 more hours had been flown by 
the club than in the previous year. The club is awaiting 
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SKYMASTER.—First flight photograph of the prototype Cessna 
Model 336 Skymaster, which is reportedly powered by two 
175 b.h.p. Continental GO-300-C engines. 


delivery of two Piper Colts for training, and a Caribbean is 
being obtained for touring in place of the current Tri-Pacer 

‘Wilbur ” Wright recommended his members to brush up their 
radio procedures, particularly in view of the inclusion of 
Denham into the London Control Zone under permanent IFr. 

@ During January, members of the London School of 
Flying at Elstree flew a total of 411 hr.. which was an 
unprecedented figure for any winter month. The third and last 
Air Schools’ Scholarship has been awarded to R. H. Calder, 
a graduate apprentice with Rolls-Royce, who is completing his 
P.P.L. training at Derby. The two previous winners were 
E. R. Goodwin and Miss Irene Riding. 

@ The various clubs and groups based at Biggin Hill, Kent, 
are holding a breakfast patrol on Sunday, Apr. 16, between 
09.00-09.30 hr. A circle of one-mile radius from the airfield 
will be regarded as the limit and between this and a circle of 
four miles radius will be the defended zone, from 1,000-2,000 ft. 
above airfield level (585 ft.). If the weather is unsuitable the 
patrol will be postponed by a week. 

@ The Fair Oaks Aero Club reminds its members that 
following its inclusion in the permanent London Control Zone, 
local flying may only be undertaken within 3,000 yd. of the 
airfield and below 1,000 ft. QNH. Radio clearance from 
London Approach is required for departing and arriving air- 
craft. except when the free lane, via Knaphill, and up to 
1,000 ft. QNH, is employed. Successful first solos have been 
completed by Miss H. Tomann, Miss R. Rendel and Mr. D. 
Emery. 

@ Three more types of aircraft, a Piper Colt, a Messenger 
and an Aircoupe, are to be operated in the near future by the 
Herts and Essex Aero Club at Stapleford Tawney. The club 
fleet already includes Piper Cubs, a Caribbean, Austers and a 
Chipmunk, and members also have the use of a Prentice and 
Tiger Moths. Target for 1961's flying total, to break even, is 
4,000 hr. Mr. J. Hamilton recently joined the club as full- 
time CFI. 

@ A short (five-hour) instrument flying course is being 
arranged for its members by the Norfolk and Norwich Aero 
Club at the usual dual rates. At the recent a.g.m. the 
chairman of the Flying Committee, Mr. A. Warminger. 
suggested that to promote better airmanship the club should 
form a formation team to give displays during open days. 
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Hn. 


power 


2 OUT OF EVERY 3 


combat aircraft of the 


ROYAL AIR FORCE 
OVER HALF 


the combat aircraft of the 


ROYAL NAVY 


om ROLLS-ROYCE LIMITED - DERBY - ENGLAND ss 
AERO ENGINES - MOTOR CARS DIESEL AND PETROL ENGINES : ROCKET MOTORS : NUCLEAR PROPULSION 
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by Dr. A. E. Slater 


N the eve of the British Gliding 

Association’s Annual General Meet- 
ing, the usual Ball was held on Mar. 10. 
The Secretary of State for Air, the Rt. 
Hon. Julian Amery, M.P., who was to 
have presented the annual trophies, was 
unfortunately in bed under doctor's 
orders; so Air Chief Marshal Sir 
Theodore McEvoy, who has just become 
vice-president of B.G.A. and is probably 
the only A.C.M. with a Silver “C” 
certificate, deputized for him, and began 
by presenting British Silver “C™ badge 
No. 1,000 to Sgt. E. F. Edwards of the 
R.A.F. 

The annual trophies have already been 
listed in this journal, but in addition Air 
Cdre. G. J. C. Paul presented, on behalf 
of the Air League, the Robert Perfect 
Memorial Trophy to the B.G.A. for 
annual presentation to the gliding club 
which produces the best “crop” of 
qualified instructors in proportion to its 
membership, and thus facilitates the 
recruitment of more young people into 
gliding. 

An unexpected presentation was a bust 
of, and to, Philip Wills, sculptured by 
H. A. Pitt-Roche of Lasham. 

Lord Braye, whose father was host to 
Percy Pilcher during many of the latter's 
gliding trials around 1899, announced 
his presentation of a Pilcher Trophy for 
a goal flight ending in the Braye estate in 
Northamptonshire, where the early trials 
were carried out. 

At the annual general meeting Lord 
Brabazon of Tara was elected president, 
an office which was held for many years 
by Viscount Kemsley till he left the 


country recently. Philip Wills, re-elected 
chairman, reported that total flying hours 
for 1960 were slightly down on 1959, 
doubtless owing to the weather, but 
civilian club membership, at 4,749, is up 
by 463. 

The biggest problems are still the find- 
ing of sufficient sites to enable all to 
glide who want to, and the need to 
combat unjustifiable inroads on flying 
space by Air Traffic Control. And the 
prospect of setting up a Commonwealth 
Gliding Centre at Lasham comes ever 
nearer. 


LIDING instructors gathered at the 

Kronfeld Club for their annual con- 
ference, as usual, as soon as the annual 
general meeting of the British Gliding 
Association was over, and attention was 
switched from the airways problem to 
what goes on in such airspace as the 
commercial interests have not yet suc- 
ceeded in grabbing. 

To start with, there came the impor- 
tant announcement that the B.G.A. has 
set aside £700 for courses where instruc- 
tors can be instructed how to instruct. 
Courses of this kind will be held this 
year at Lasham Gliding Centre, London 
Gliding Club, Scottish Gliding Union, 
and possibly the Cornish Club. The 
idea is to have not more than four 
“ pupils” at each course for a week. 

The need for such courses was 
stressed by Air Cdre. Christopher 
Paul, who analyses each year’s accidents. 
He classifies them not only by types of 
accident, but also by the class of pilot 
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responsible. He has four classes: 
under 5 hr. solo, over 5 hr. solo, Silver 
“C” or better, and “instructors 
instructing.” 

The second class, pilots who have 
done over five hours but not yet 
achieved their Silver “CC,” has always 
revealed itself as the most accident-prone, 
judged by total cost of damage. Yet, 
though this class of pilot is increasing 
in numbers, the available instructors are 
less and less able to keep an eye on 
them because the number of elementary 
pupils requiring attention is also increas- 
ing. Air Cdre. Paul’s remedy is a lot 
more instructors whose qualifications 
have been recognized by being given 
a B.G.A. “ Category ” after examination. 

While it may well be that, as Air 
Cdre. Paul says, the “over five hours 
but not yet Silver.‘C’”™ people are at 
the “dangerous age,” this is based on 
cost of damage alone, and does not take 
into account their total flying per year, 
which may well be more than that of 
the other classes. We have come a long 
way from the time when  Sebert 
Humphries, having got his “C ™ in 1931, 
complained in print that he would now 
get less flying than ever because the club 
machines would be monopolized by 
people still trying to get their “C.” 

The actual cost attributed to this 
class, compared with total damage, has 
been, during the past four years: £4,092 
out of £6,987 total; £5,213 out of £9,634; 
£3,692 out of £8,332; and £5,113 out of 
£9,999. The proportion does not show 
a significant long-term increase, though 
1960 is badly up on 1959. However, the 
precise figures are not all that significant 
anyway, because a single write-off of an 
expensive machine can inflict on them 
an enormous proportionate increase 


BOOK REVIEW 


History of an Aeronautical and Automobile Engineer 


HE sub-title of P. W. Kingsford’s book: “ F. W. Lanchester 
the Life of an Engineer” might well be altered to “ The 
History of an Engineer,” because what has been written is 
essentially an historical account of Lanchester’s life and work. 
It would seem to be a fairly complete history, but not having 
done the necessary research, I am not able to judge what has 
been omitted. The book consists essentially of a chronological 
account of Lanchester’s intellectual and professional life, 
covering schooling, training and achievement. ' 

Division of the book into the two main parts, automobile 
and aeronautical, is sensible; and, in these parts, the narrative 
moves smoothly forward. I found the motor part the better, 
and felt that it gave a good picture of the development of the 
internal combustion engine and its application to road trans- 
port. As Lanchester was less directly concerned with the 
production of aircraft, the aeronautical part of the book is 
more personal to Lanchester and gives less account of the 
general advance of aviation. 

Although the historical treatment is full, the author makes 
no attempt to give an engineering or scientific appraisal of 
Lanchester’s work. Because the subject matter of the book 
will largely appeal to engineers, I think it a pity that it does 
not convey much idea of the nature of Lanchester’s major 
advances in aeronautical or automobile engineering. 

For example, had the author tried to explain the concept, 
admittedly difficult, behind the vortex theory of sustentation, 
i think it would have increased the reader's appreciation of 
Lanchester’s work and would have made it easier to understand 
why his contemporaries were so apparently unappreciative of 
this very radical advance in the science of aerodynamics. 
Despite some 30 years of acquaintance with this theory, the 
yy re-thinking stimulated by this part of the book has 
elped to clarify my own thoughts on this matter. 

An independent and up-to-date assessment of Lanchester’s 
achievements and of his influence on the design of the motor- 


F. W. Lanchester The Life of an Engineer. By P. W. Kingsford. 246 pp.. 
Sy in. by 8% in. Hllustrated. Edward Arnold (Publishers), Lid. Price 30s 


car and aeroplane would also have helped. This question is 
only covered by the Appendix giving Lanchester’s own summary 
of the position. 

The book suffers in general from inadequate explanation of 
the technical features. For example, there are three references 
to Lanchester’s method of balancing a two-cylinder engine, yet 
none of them clearly explain what he did. There are further 
incomplete explanations of other ideas, such as the gas-engine 
starter, the “make and break,” and so on. “Catastrophic 
instability ” is referred to several times but. tantalizingly, never 
described. The pictures and diagrams shown in the book, 
particularly those on aerodynamics, seem to have been chosen 
haphazardly and often are without reference in the text 

It is clear from the book that Lanchester was a rather touchy 
person and difficult to get on with, and one may presume that 
this may have been largely a consequence of his original and 
independent mind and outlook. However, a man’s behaviour 
is usually influenced by many things other than his mental 
processes and I feel that one might understand Lanchester better 
if the author could have given some insight into his personal 
and social life apart from his professional activities. 

There are, indeed, references to his friends, family and 
hobbies, but one finishes the book with Lanchester still a 
somewhat shadowy figure as a personality. I am not suggesting 
that one needs the “ full psychological treatment,” but a little 
more about Lanchester as a human being would have been 
welcome. 

Nevertheless, despite its imperfections, this book does state 
clearly what Lanchester accomplished, and, with a little 
imagination on the part of the reader, helps one to appreciate 
some of the work that he did. I personally found it impressive 
to note the wide range of subjects considered by him. and it 
was a surprise to me that Lanchester seems to have founded 
the science of Operational Research. 

Lanchester was clearly one of the significant figures in the 
development of the aeroplane and the motorcar: for that reason 
I think this biography of him is welcome, though I wish it could 
have been more complete.—G. H. Lee. 
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Eyes for the 
U.S. Navy 


Howard Levy photographs 


ALL WEATHER.—The Hawkeye has de-icing boots along its 
outer wing and tail unit leading edges (above) and around 
the circumference of its rotating radome. 


MULTI-FIN.—Below, each of the four vertical tail surfaces 
has a rudder with a leading full-length trimmer, a feature 
developed for the Grumman S2F. 


HEAVYWEIGHT. — Maximum 
take-off weight of the Hawkeye 
is 49,500 Ib. For stowage on 
carriers the wings fold and 
the revolving radome can be 
lowered 24 in. 


EARLY WARNER.—First flown on 

Oct. 21 last year, the Grumman W2F-1 

Hawkeye is a carrier-based early 

warning aircraft for the U.S. Navy. 

It is powered by two 4,050-e.s.h.p. 

Allison T56-A8 turboprops and has a 
crew of five. 


UNDERCARRIAGE. — Below, main 
units of the undercarriage retract 
forward, rotating so that the wheels 
lie flat in the bottom of the engine 
nacelles. Tyre pressure is 260 p.s.i. 
for carrier operations and 210 p.s.i. 
when the aircraft is land-based. 
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THE AEROPLANE 
and ASTRONAUTICS 


Correspondence 


“ Trends in Aircraft Electrical Systems ~ 


AM in general agreement with Mr. J. C. Rivett’s exposition 

of present-day trends in aircraft electrical systems (THE 
AEROPLANE AND ASTRONAUTICS, Feb. 17), but there are one or 
two reasons for disagreement. 

First, while constant-frequency systems, whether paralleled 
or not, are in increasing use today, the variable-frequency 
system still has a place and is complementary to those outlined 
by your contributor. 

All proposals for aircraft generating schemes must be con- 
sidered in relation to the utilization equipment and a decision 
on the economics of variable- versus constant-frequency systems 
arrived at accordingly. 

Secondly, it should be pointed out that there are constant- 
speed drives of merit other than the hydro-mechanical types on 
which your contributor lays principal emphasis. 

Mr. Rivett seems to imply that the overall weight of a 
constant-frequency a.c. system is approximately the same as 
that of a variable-frequency system. This is not necessarily so. 
Transfer switchgear and associated busbars do add to overall 
weight, but these facilities are not always required. 

To take concrete figures: comparison of the weight of a 
constant-frequency system with that of a variable-frequency 
system, using an alternator nominally rated at 40 kVA., works 
out as in Table 1: 
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Input \ N 1 Oil oo 
Speed |-"P"" | Output |Rating : 
System Speed Drive} Cool-| Altr. | Reg. |Wght 
, Range Ratio Speed | kVA er etc. Ib 
r.p.m. r.p.m. 
American 000 
Hydro- 3000/ . 
te. we a 8100 2.7:1 | 6000 40 71 175 86 64 181 
Drive | 
Variable 4000/ " a _ = ‘ 
Frequency 10800 27:1 40* 130 64 | 1365 


* Note Alternator capable of 40 kVA continuous at 4,000 r.p.m 


It will be seen that the variable-frequency system is the 
lighter; certainly it is the less complicated. 

It may be argued that the v.f. system necessitates the added 
weight of an inverter to meet (some) constant-frequency 
requirements, but a C.S.D. with its oil cooler and tank also 
adds weight. Again, a correct comparjson is possible only in 
relation to an actual aircraft installation. 

Moreover, pipework, etc., usually makes the overall installed 
weight of a constant-frequency system considerably more than 
simple summation of component parts. 

Most variable-frequency systems operate at comparatively 
low input speed ratios, with corresponding weight advantages 
Thus, in a particular modern aircraft a 50-kKVA. variable- 
frequency brushless alternator is driven over a range of but 
1.5: 1 and weighs 96 Ib. 

As often, generalization can be misleading in these matters. 
Each system must be considered on its merits. 

Your contributor dismisses the air differential drive (or 
pneumatic-mechanical drive) as a somewhat uncertain instance 


Taking me at my word, 43 readers sent 98 
suggestions for a caption to this cartoon, printed 
in our issue of Jan. 20. Like beer, none of the 
captions submitted was bad, some were just a little 
less good than others, as you will see. 

The original Wrendering offered for the best caption 
goes to:- 

Mr. A. L. WILLIAMS, 
10 MEADow Roab, 
BERKHAMSTED, HERTS. 


His winning caption was: “J said ‘ built-in 
passenger comfort,’ not ‘ built-in passengers.’ ’ 

Judged the next best was Mr. William H. Clark, 
Dyson Air Freight, New York, U.S.A., with “ Last 
one in is a sissy!” 


Third came Chief Technician D. Caswell, R.A.F. 
Akrotiri, Cyprus, who offered “ The sales department 
want a good seat-mile figure for the brochure.” 


The most popular theme was, very naturally, the 
problem of getting to and from the seats, both for 
passengers and cabin staff. A group of chaps at 
Aerotec Industries, Inc., Connecticut, U.S.A., sent six 
entries, of which the most appealing was “ This could 
mean real togetherness—with the stewardess, any- 
way!” Both Mr. J. Mcliveen, Ewell, and Mr. L. E. 
Holton, Hawker Aircraft, thought the solution lay in 
vrot—for the passengers. 

Our old friend in Santa Monica, Stanley Evans, 
had a beauty in “No highway—a problem in 
passenger fatigue” and followed that up with “ High 
tensity seating,” a play, of course, on the phrase 
“High density seating” which several other people 
also took as a basis for their caption. Mr. C. R. 
Raynham, of Surbiton, subtly summed up the situation 
with “ High-density planning!”; Capt. Roy Searle, 
B.E.A., suggested “ High density? I'd call it solid 
state”; and Mr. N. Parker, Amesbury, spoke of 
“ Saturation seating!” 


Bob Hardingham, chief executive of the Air 
Registration Board, joined in with “/] bet that A.R.B. 
bloke will want more ashtrays and more exits”: Mr. 
J. A. Withers, Solihull Amateur Aviation Society, 
offered “What's the next class below Economy?” 


Cartoon Competition Wresult 
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Mr. M. S. Cobbold, a technical illustrator with the 
Saunders Valve Co., was technically illustrative with 
“No, Tomkins, the application of the principles of 
parabolic curve weightlessness for seat allocation 
simply will not do.” From Canadair, David Godfrey 
wrote “Look at it this way—all aircraft design is a 
compromise.” 


Mr. J. Shapland, New Romney, saw evidence of 
further deterioration of passenger amenities: “ First 
no meals, now no toilet, I suppose.” Food also figured 
in this caption from Flg. Off. M. G. Hope, R.A.F. 
Tangmere: “J wonder if we dare serve them sardine 
sandwiches?” Mike Byrne of Blackburn's sent the 
sort of shameless pun you might expect from a 
publicity man: “ Aisle wait!” Peter Crockford, of 
East Finchley, devised a diabolical hydraulic-cum- 
electric seat-raising system which would weigh so 
much that the centre-aisle seats would have to come 
out to compensate, thus eliminating the need to raise 
them. 


And many more. Every entrant will receive a little 


token of Wrennery in appreciation of their happy 
co-operation in this bit of fun. We must do it again 


some time. \ 
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of “ other possibilities” (where, it is stated, paralleling is NOT 
required) and that, in any event, “this unit will not be lighter 
than a hydraulic drive.” 

The answer here is that air differential drive systems ARE 
being successfully paralleled. 

The pneumatic control servo on this type of drive consis{s 
of a pneumatic relay designed to sense the control pressure, 
hence the output speed. The resultant pneumatic “ signal” is 
compared with a fixed air-pressure datum. The last stage of 
the servo acts as a hydromechanical device which operates the 
variable-area nozzles. 

For paralleling, a pneumatic-to-electric transducer is fitted in 
the datum pressure line, this converting “* real” load signals into 
variable-datum pressures, 

To be realistic in considering air drives versus hydro- 
mechanical drives. Mr. Rivett should have quoted actual 
weights. The next table is intended to make good this 
omission: 


TABLE 2 
Input Nominal Oil — 
™ Speed | Input | Output |Rating % 
Drive Range |Ratio| Speed | kVA. Drive see Altr.| Reg Weht. 
r.p.m r.p.m. +0. 
i ee ——- | —— | ——- | —__ | —__ | _—_- 
| 
American 3000 a ; 
Hydromech 8100 27:1} 6000 40 71 174 86 64 181 
American 3200 
Air 8000 2.5:1 | 8000 40 50 11 80* 3 144 
Differential 
American 3600 
Pure 8000 2.2:1 | 8000 40 65+ 78 3 146 
Mechanical 
British 3540 ; 
Hydromech. 7000 |" 98:1) 6000 40 57 20 86 64 | 1695 


* Hollow shaft alternator tinclusive of oi! cooler etc 


Table 2 is based on a system utilizing 40-kVA. rotating-diode 
brushless alternators, and the weights are taken mostly from 
published literature (protection and paralleling equipment being 
neglected). 

It should be noted that the American air-differential drive is 
a combined constant-speed drive starter which saves the dead 
weight of a separate starter. 

It will be observed that the air-differential system is some 
37 lb. lighter than the American hydromechanical system 
Mr. Rivett may agree that chances are better of obtaining a 
high-temperature air turbine than a_ high-temperature oil 
transmission. 

Table 2 further compares a mechanical drive with a hydro- 
mechanical drive. The pure mechanical drive is weightwise 
more economical in the smaller sizes. 

These comparisons do not take account of the weight 
penalties incurred by heat rejection, cooling of alternators, air 
consumption, and mechanical losses. 

Finally, it is often asserted that air turbines or positive- 
displacement air motors incur large penalties; mention is 
seldom made of the penalties incurred in transmitting shaft 
power. These have to be paid for. An analysis made some 
years ago showed that in some conditions the air-bleed drive 
is the more efficient, although it is not here implied that this is 
necessarily true of the units considered in the foregoing 
comparisons. 

G. G. WakKeFIeLD, A.M.I.E.E., A.F.R.Ae.S. 
Generating Systems Liaison Engineer, Rotax, Ltd. 
London, N.W.10. 


Dublin Showed the Way 
E were interested to read in your second editorial of 
Mar. 3, 1961, a reference to the decision by Air France 
to cut out all “ processing * of passengers at city air terminals. 

You may care to know that in Dublin Aer Lingus has been 
carrying out passenger processing solely at Dublin Airport since 
November, 1959. Furthermore, on Nov. 1, 1960, we transferred 
to C.1.E. (the State Road and Rail Board) responsibility for 
surface transport between the city and the airport. We closed 
down our air terminal at Cathal Brugha Street and the C.LE. 
coaches (in our “ colours "’) now operate to Dublin Airport from 
the Central Bus Station at Store Street. 

Dublin, 1. P. J. BRENNAN, 

Secretary, Aer Lingus. 
That Russian Space Lead 
HENEVER Russia launches a satellite or a space probe, 
almost everyone's attention turns to the big boosters which 
Russia is thought to possess. I think that current estimates on 
the size of Russia's boosters are exaggerated. 

The U.S., using Thor Able (thrust 150,000 Ib.) has launched 
Pioneer V (mass 95 lb.) on an escape trajectory. Using Atlas 
Able (360,000 Ib. thrust) the Americans are capable of boosting 
370 Ib. to escape velocity. The above figures show that by 
increasing the first stage thrust by 240%, the payload is 
increased by almost 400°. Thus the latest Soviet probe 
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(roughly four times the mass of the Atlas-Able payload) could 
have been launched by a booster having a thrust not exceeding 
850,000 Ib. 

The upper staging used in the Atlas-Able combination is 
not very efficient. If the above assumptions were based on 
Thor-Able and Atlas Agena (capable of launching 800 Ib. on 
escape missions), the Soviet Venus probe would have needed 
an initial thrust of about 560,000 Ib. 

Thus, assuming that conventional propellents were used, it 
follows: (1) either the Press reports stating that Russia possesses 
a booster in the 1,000,000 lb.+ range are appreciably inaccu- 
rate; (2) or the upper stages are not properly matched to the 
booster. 

Considering the above and that the Americans can boost to 
escape velocity a payload approximately equal in mass to the 
Luniks whenever they choose to use Atlas-Agena, it can be 
seen that the U.S. is not as far behind Russia in the big rocket 
field as some believe. Bearing in mind the versatility of the 
American space programme and that scientific achievements 
are not measured in pounds or tons, one can say with certainty 
that the U.S. is ahead of the U.S.S.R. in the exploration of space. 

St. Julian, Malta. A. P. STORACE. 


Ss hatin nn 


“To Entertainment. ...” Malcolm Muggeridge, 
writer and broadcaster, has put up a wonderful idea 
for stimulating recruiting—give every man an 
EXPENSES ACCOUNT! All they have at the 
moment are the expenses, especially the officers. Let 
me give you three examples of the sort of thing that 
comes their way—and I'm proud to record this 
evidence of the R.A.F. spirit: 1. At Ternhill they paid 
the subscription to a local flying club for a 91-year- 
old lady who'd said she'd like to fly; 2. The officers 
at one, at least, of our V-bomber stations donate a 
modest part of every month’s pay to the local 
orphanage; 3. More than once I've seen aircrew take 
bottles of refreshment down to the hangars at night 
for groundcrew working overtime on aircraft. And 
N.C.O.s and airmen often give time and cash to good 
causes. Of course, the Treasury would say the chaps 
don't have to do these things. 


*x 

Not Funny. Now I know that over 20,000 people 
have volunteered to be shot into space, I can safely 
put in my own application. And if any space authority 
should read this, I'm joking—and when I say that I 
was never more serious. 

* 

Mal de Terre. Airlines operating into and out of 
France are thinking of adding, beneath the space on 
their air tickets where the day and time of arrival are 
entered, the letters “STTBNSBFATC.” Having 
suffered more than once myself, I am able to translate 
the legend as “ Subject To There Being No Strike By 
French Air Traffic Control.” 


& 

Mess Games. “ High cockalorum,” the schoolboy 
game which, as played in Messes, has probably 
grounded more aircrew than any amount of flying 
incidents, still raises its deadly head. It did so at a 
Government flying establishment's Mess recently, 
when a resident member chided the prudent non- 
participants for their lack of spirit. Five minutes later 
he lay in full agony with a broken ankle. 


* 

B.B.C. News Announcer: “ The Duke of Edinburgh 
is flying to Shannon Airport today to see how 
B.O.A.C. crows—er, crews—are being trained to fly 
the Boeing 707.” 
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Industry Record 


Systems Laboratory 


Nearing completion at Eastern Avenue, 
Romford, is a new laboratory block for the 
Plessey Co., Ltd. Here the company plans 
to test and develop aircraft generating sys- 
tems. 

The initial installation will be able to 
handle four paralleled channels of equipment 
up to 120 kVA. normal load per channel, 
with complete simulation of evironmental 
conditions likely to be met by aircraft in 
the next decade. The generator drives have 
a speed range in excess of three to one with 
controlled acceleration up to 1,200 r.p.m. 
per sec. and a capacity of 200 h.p. per 
drive. Three-phase loading both resistive 
and reactive, will be variable between zero 
and 150 kVA. per channel. Adequate cool- 
ing facilities will enable simulation of super- 
sonic flight conditions. 

A four-generator system of 160 kVA. capa- 
city will be the first to be proved in the 
new laboratory. This is to be used in the 
VC10 and is manufactured under licence by 
Plessey from the Westinghouse Electric 
Corpn., whose facilities and engineering 
experience will back up work done in this 
establishment. 


Developments from Bracknell 


Racal Engineering, Ltd, of Bracknell, 
have been busy with two new developments, 
a jet-engine tachometer and a transportable 
radio station. 

A development of the Racal tachometer 
used for calibrating engine governors, the 
SA.509 jet-engine tachometer combines this 
function with direct r.p.m. measurement of 
both low- and high-pressure compressor 
speeds for two-spool turbine engines such 
as the Rolls-Royce Tyne and Conway. 
Designed for direct operation from the 
aircraft power supply, the tachometer is 
intended for use on the flight deck during 
routine maintenance; signal outputs from 
the engine-driven tacho-generators are fed 
to four sockets, mounted at an accessible 
point, to which the instrument is connected. 
The SA.509 gives r.p.m. readings accurate 
to at least 0.02%. 

Operation is claimed to be extremely 
simple and with the equipment placed in a 
suitable position checks on all engines can 
be speedily made because the throttle 
controls are within easy reach and aircraft 
instrument panel tachometers in sight. The 
SA.509 is completely portable and weighs 


only 35 Ib. Connection or disconnection 
of equipment takes less than two minutes. 
First orders for it have come from T.C.A. 

The 1-kW. air transportable radio station 
has been designed specifically for SHAPE. 
Six are to be delivered under a £100,000 
contract. It can be carried in heavy trans- 
ports and has fittings which allow it to be 
air-lifted by the larger types of helicopter. 


Computing Centre 


Electronic Associates, Ltd., a subsidiary of 
Electronic Associates Inc., of New Jersey. 
has opened a fourth computing centre. This 
is at Victoria Road, Burgess Hill, Sussex, 
and contains the PACE 231R high accuracy 
analogue computer and a range of units 
including the transistorized TR-10 computer. 


Shielding at Fylingdales 


Belling and Lee, Ltd., are to assist in the 
design and implementation of radio 
frequency shielding and interference suppre- 
sion on the BMEWS project at Fylingdales 
Moor, Yorkshire. A team of the company’s 
engineers wil] reside on the site during the 
entire programme of construction. 

Purpose of the shielding is two-fold. 
Operating personnel must be protected from 
the extremely high rr radiated power which 
will be used. Also interference-free working 
conditions for the varied electronic equip- 
ment, which includes computers, must be 
ensured. 


Models for Spinning Tests 


Spinning qualities of the Hunter Trainer, 
demonstrated so ably at the last two Farn- 
borough displays, are to be investigated more 
fully. Three 1/7th scale fibre-glass models of 
the two-seat Hunter weighing 120 Ib. each 
are being made in the wind-tunnel model 
shop of Armstrong Whitworth Aircraft, Ltd., 
at Coventry for use in spinning tests. 

With each model it is intended to simulate 
a spin from 30,000 ft. by releasing it from 
a helicopter at about 3,000 ft. and allowing 
it to fall freely. As the replica spins down 
a light in the nose will flash every time the 
controls are moved. The model will be 
filmed during the drop to record its spinning 
behaviour. At a predetermined height a 
time switch will release a recovery parachute. 


Midas in America 
The Midas magnetic tape flight recording 
system developed by Royston Instruments, 
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Fluorescent bands, spanwise on the star- 

board wing and chordwise on the 

port wing, identify the attitude of the 

two-seat Hunter model on the film 
which is taken of its fall. 


Ltd., of Byfleet, is to be manufactured under 
licence in the United States. Lockheed Air- 
craft Services have been granted the rights 
and will also market the equipment on the 
American continent and in Australasia. This 
licence is an extension of a previous agree- 
ment between the two companies made last 
April when Lockheeds were appointed 
agents for the Midas sysiem. 


A Change of Name 


The Mond Nickel Co., Ltd., an affiliate 
of the International Nickel Co. of Canada, 
Ltd., has changed its name to the Inter- 
national Nickel Co. (Mond), Ltd. This has 
been done to indicate the international 
nature of the company as well as identify it 
more closely with its associates in North 
America. There will be no change in the 
company’s organization or in its business 
activities. 


Aviation Calendar 


Mar. 23 
London.--R Ac.S Fourteenth Louis  Blériot 
Memorial lecture, ** Problems of Short Take-off and 
Landing,”" by H. Ziegler, in the Lecture Theatre, 
4 Hamilton Place, W.1, at 18.00 hrs 


Mar, 25 
London,.—Science Museum lecture, ‘* Space 
Travel.” at The Science Museum, Exhibition Road, 
S.W.7, at 18.15 brs 
Mar, 28 
London..{GAPAN lecture, “ Supersonic Trans- 
port.” by Dr. A. E. Russell, at The Institution 
of Mechanical Engineers, | Birdcage Walk, S.W.1. 
at 18.45 hrs 
Luton Airport...R.Ac.S. Luton Branch A.G.M. 
and Presidential Address by F. H. Pollicutt, in the 
Napier Senior Staff Canteen, at 18.00 hrs. (Changed 
from Mar. 27.) 
Mar. 29 


Hull, —R.Ac.S. Brough Branch lecture, *‘ The New 
Bluebird.” by K. W. and L. F. Norris, in the 
Royal Station Hotel, at 19.30 hrs 

London.—-R.Ac.S. Agricultural Aviation Group 
lecture. “* Atomization.”” by R. P. Fraser. in the 
Lecture Theatre, 4 Hamilton Place. W.1, at 
19.00 hrs 

Mar. 30 

Birmingham...B.1.S. One-day course on Rocket 
Motor Technology, at the College of Advanced 
Technology. Gosta Green. from 09.30 hrs. to 
17.30 brs 

Apr. 5 

Londoa.—Kronfeld Club lecture, “ Air Touring. 
including the Sahara Rally.”" by J. Dykes, in the 
Basement, 74 Eccleston Square, §.W.1 

Southend.—-R.Ac.S. Branch AG.M. and Film 
Show. at the Municipal College, London Road, 
at 19.30 hrs. 


Company Notices 
NEW COMPANIES 

Booker Merchantmen, Ltd. (684,695).—-Private 
Co. Reg. Feb. 28. Cap. £100 in £1 shs. To carry 
on the business of owners and operators of ships, 
aircraft and vehicles. Sols Batesons and Co., 
Liverpool. Reg. off.: Martins Bank Building, Water 
Street, Liverpool. 

Shirley Flying Group, Ltd. (684,872).—Reg 
Mar. | as a company limited by guarantee without 
share capital. The original number of members is 
25, each being liable for £1 in the event of winding 
up. To own, maintain and conduct the Shirley 
Flying Group; to acquire and operate aircraft. The 
Income and property of the association whenceso- 
ever derived shall be applied solely towards the 
promotion of the objects. The management is vested 
in a committee, the first members of which are: 
Charles R. Dean (chairman), Station Road, Coles- 
hill, Birmingham; Eric W. Mansell, 116 Robin Hood 
Lane, Hal! Green, Birmingham, 28; Aubrey K 
Cresswell, 35 Brereton Road, Rubery, Staffs and 
four others. Reg. off.: 54 Gresham Road. Hal! 
Green, Birmingham, 28. 


New Patents 
APPLICATIONS ACCEPTED 
866.621.-Del Mar Engineering Laboratories.— 
“Reel assembly for use on an aircraft.” 
Jan. 23, 1959 

866,669.—English Electric Co., Ltd.—* Manifold 
system for transferring fluid under pres- 
sure.” Aug. 26, 1957. (Aug. 24, 1956.) 

866.608.—Power Jets (Research & Development), 
Ltd.—** Aircraft." Sept. 9, 1959. (Sept 
18, 1958.) 

Printed specifications of the above will be avail- 
able on Apr. 26, 1961, and the opposition period 
will expire on Jly, 26, 1961. 


Personal Notices 
BIRTHS 

Anderson.-n Mar. §, at Anstruther, to Susan 
(née Micklewright), wife of Sqn. Ldr. H. C. N 
Anderson—a son. 

Broadiey.—On Mar. 8. at R.A.F. Hospital, 
Wearberg, to Betty, wife of Fit. Lt. D. F. Broad- 
ley—a daughter. 

Chick.—On Mar. 9%, at Bicclescombe Hospital 
Iifracombe, to Elizabeth (née Thomas), wife of 
Fit. Lt. R. Chick--a daughter 

Davies.—On Mar. 7. at Ripon Maternity Home, 
to Judith (née Sisson), wife of Fit. Le J. F. 
Davies—a daughter. 

Davies.—On Mar. 6, at Ripon, to Shirley, wife 
of Fit. Lt. “* Geordie *’ Davies-—-a son 

East.—On Mar. 2, at R.A.F. Nocton Hall, to 
Thelma, wife of Fit. Lt. A. East—a daughter 

Fletcher.—-On Mar. 9, at Leanchoil Hospita!, 
Forres, Morayshire, to Janet (née Badicy). wife of 
Sqn. Ldr. N. Fletcher—a daughter 

Hayter.—On Mar. 6, at Harrogate Hospital, 
to Jill (née Durston), wife of Pit. Off. R. Hayter 

a son. 

Price.-On Mar. 9, at Birmingham, to Sally 
(née Talamo), wife of Sqn. Ldr. R. G. Price 
a son. 

Sturrock.-On Mar. 8, at the Louise Margaret 
Hospital, Aldershot, to Jean, wife of Sqn. Ldr 
D. Sturrock—a_ son. 

Vasse.—On Mar. 4, at Norwich, to Mary Rose 
(née Atkinson), wife of Sqn. Ldr. D. G. Vasse 

a daughter. 

Woodward.—On Mar. §. at Southampton 
General Hospital, to June, wife of Fit. Lt. N. 
Woodward—a son. 

MARRIAGE 

Flockhart-Tatiow.-On Mar. if, Mr. Ronald 
Flockhart to Miss Gillian Mary Tatlow. 

DEATHS 
Noon.—On Mar. 5, We. Cdr. L. C. Noon 
Norris.—On Mar. S$, Plt. Off. B. J. Norris 


eee a ea Seem ee ES 
Grea is este: ee é gr | Te ae ieee ag 
aoe aren ‘ + yh ER erin). po OP ee a | ES = . a Baie. 
2 , —— 7 a , ‘ cae an NEN ma ae Tare! a 
Ae : 
} 
et 
| a ’ 
is § 
oO a ; 
+ | m ” ve - 4 
’ - p : 
a : 
on f. <. h 4 | 
ie 3 , ; 
: ie 5 is : : ‘See oe a > 
i. a ge i a 
i com : “ a a 4 “_, 
; aw | a gg “Teac 
, —_—n i ag ‘ 
ae ae 7 ae: ts &> Ae ? oe 
: “ % . OS ae 
; ‘ § 
a a ‘ 
% ) 
, 
Ss 
q 
7 i) 
q 
a j 
a 
Lo 
5 
1 a 
SSD 
: 
\ 
be : 
- 4 
¢ 
; q 
fab n 
f s 
| a 
\ # 
z 
' 
a 
a 
Ms . 
ie | a 
; a 
j 
i : 
i 
Bs 
‘. | 
¥ H : 
j 
‘A, 
\, \ 
; ] 
. | * 
: | | 
i 
4 4 
4 
4 | 
A s 
ss 4 
we J 
Sa e 
+ 
us e 
Tse ge tien at ow a > ney (f 7 | eBags say Seta ae - 9 an see ss a 
ee ‘ot ig eee er cee =e RR ae Poe a 


MARCH 23, 1961 


13 


THE AEROPLANE 
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ROLLS-ROYCE 


apprenticeships 


lead to satisfying and rewarding 


careers 


Full information from the 


TRAINING MANAGER - ROLLS-ROYCE LIMITED 
DERBY 
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“AEROPLANE 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, ‘The Aeroplane and 
Astronautics,”’ Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
* The Aeroplane and Astronautics."’ Commission 
1% (minimum 2/-) on amount deposited 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,"’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,’ Bowling Green 
Lane, London, E.C.1. 
THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, re every care is taken to avoid 
mistak 

HEAD. OFFICES: Bowling Green Lane. 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839. 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


EUROPE’S 
30 YEARS’ SERVICE 

EXECUTIVE 

AIRCRAFT DIVISION 


1958 AERO COMMANDER 680. 
Only 1,000 hours since new, recently overhaul- 
ed engines and propellers, seven seats including 
pilot, vertical camera hatch, oxygen system 
Radio : Dual VHF, ADF, HF, ILS/VOR. 
Available for immediate delivery in Europe. 


1958 BEECH TWIN BONANZA. 
With supercharged engines, very low hours, 
5 seat interior, de-icing, auxiliary tanks and 
many extras. Radio: Dual VHF, ADF, and 
HF. Range !,300 miles cruising at 218 m.p.h. 
NEW OR USED AIRCRAFT SUPPLIED eeee 


SHACKLETON 


LEADING 


LIGHT AIRCRAFT DIVISION 
PIPER TRI-PACER. 


One of the most proven aircraft in the Piper 
range with nearly 8,000 built is another type 
that will appear at the SHACKLETON 
AVIATION WEEKEND. For the early buyer 
we have in stock one 1958 Super Custom Tri- 
Pacer ‘* 160 °° with Superhomer radio, and two 
brand new De Luxe Caribbeans. All for im- 
mediate delivery. Demonstrations on request. 


CREDIT TERMS ARRANGED .... 


—Sa=sSsr_— * «SS 7 1 
S 175 PICCADILLY + LONDON 


TELEPHONE: HYDE PARK 2448/9, 


CABLES : 


AIRCRAFT 


(AVEATION)D 


30 YEARS’ EXPERIENCE 


TRANSPORT 
AIRCRAFT DIVISION 


VICKERS VIKING IB. 
With 36 seats and freight door. Engines 
390 s.c.o. Propellers 1280 and 1140 s.c.o. 
C. of A. expires 27.6.1961. Radio: Dual 
VHF, ADF and ILS. For immediate delivery 
in U.K. 


DE HAVILLAND RAPIDES. 
We can offer a wide selection of these re- 
liable aircraft in varying conditions, suitable 
for all types of work. Some have new C’s of A., 
X5 propellers, and low houred engines 
Immediate delivery. 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


LTD SS 
- Ww. _— 
SHACKHUD, LONDON ~ 


AIRCRAFT FOR SALE 
R. K. D’™™** L™ 


TRANSPORT AIRCRAFT 


VERYONE knows that an cnormous number of 
E twin and four-engined aircraft are nowadays for 


sale, particularly in the U.S.A But how easy is it 
to sell them, or how safe and cconomic to buy them 
In our experience there are sO many unqualified 


dealers trying to make a fortune out of these, that 
the reverse is achieved——they burn their fingers, and 
buyers and sellers suffer by not dealing with the 
right people, or with the right aircraft at the right 


prices 
Ww hope that this makes sense, and we cordially 


nvite sellers and purchasers, whether corpora- 
tions airlines charter companies or agents, to 
use our expertise, world coverage, and vast experi- 
ence, to help overcome these problems 
receive @ non-stop stream of inquiries from 
all over the world. for almost every type of 
aircraft, so that Aircraft for Sale are just as welcome 
as Inquiries to Purchase 
LL we ask is that you confide in us all possible 
information to enable us to serve your interests 
best whether buying or selling to entrust your 
requirements ¢xc lusively to one reputable world-wide 


broker, for, if the broker knows his business, he will 
cover every market, whilst inquiries and offers made 
through a number of channels only confuse and spoil 
the market—-buyers get the impression that there are 
far more aircraft for sale than there really are. and 
waste time with people who are incapable of air- 
craft dealing. and sellers receive unending, improbable, 
time-wasting, and profitiess inquiries 

UR offices cover almost the whole world, and are 

all at your servic Why not try it, and see? 

K. DUNDAS, LTD. Qpadae douse. 59 Saint 

e James's St., London, S.W.1. Phone, “et a 

3717 


ce TAIR, L™ 


GRANTCHESTER, CAMBRIDGE 
Phone, Trumpington 3132 (4 hours per day) 


wy have a licence—we have aircraft Recent 
of A. (private or hire and reward). H.P. or 

R_ British and American, two, four or more 
seats, with or without radio, £1,000 to £10,000 
Demonstrations anywhere, any time. Hire one for a 
week before you buy it See also aircraft for hire 
and charter. 222-768 


HREE Boeing Stratocruisers, medium engine hours, 

full radio, available immediate delivery; spare 
engines and large stock of spare parts also available 
if required. Exceptional! een price for oackage 

| Box A791, care of THE AEROPLANE AND 
NAUTICS. 379-10 


DIAGGIO 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


BUSINESS AEROPLANES 


eechcraft 


Available from Sh or t s 


There is a Beechcraft for every 
business requirement. For demon- 
stration flights or details of the 196! 
range of these distinguished high 
performance aircraft, please write 
to the British Isies distributors: 


SHORT BROTHERS & HARLAND LTD 


Light Aircraft Division 


Queen's Island, Belfast, N. ireland 
or The Aerodrome, Rochester, Kent 


WO BRISTOL Freighters 170 Mk. 31 and spares 

in serviceable condition, as and where lying 
Mingaladon, Rangoon, Burma Particulars available 
os Embassy 76 Cadogan Square, London 


1 Kensington 1195 between 10.30 am. and 
5 p= on working days Closing day for bids 
31.3.61 579-4 
HANDLEY PAGE Marathon, only 1,000 hours 
since new, C. of A. expires July, 1951, fully air 


line equipped including radio, 20 seats, V.1.P. interior 
immediate delivery, £6,500 
LSO a large spares holding for the above and 
a large stock of Gipsy Queen 70/4 engines, Dove 
ropellers and C.S.U.s all overhauled by the makers 
Jerby Aviation, Ltd., Derby Airport Phone, Etwal! 
$21 $81-555 


SPECIAL NOTICE 


Easter Press Arrangements 


Classified Advertisements for 
the issue dated APRIL 6 
must reach us not later than 
first post 


WEDNESDAY, MARCH 29 


Telephone instructions can 
be received up to noon. 

All instructions should be 
addressed to the Manager, 
Classified Advt. Dept. 


“THE AEROPLANE AND 
ASTRONAUTICS” 


Bowling Green Lane, London, E.C.1 
TERMINUS 3636 


Please post your advertisements early 


TRADERS 
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Aircraft for Sale—contd. ARACHUTES, 24 ft. nylon back-type, £10 each; CLOTHING 
wo | | TIGER MOTHS. fully fitted out ditto seat-type, £8 each Further details from 
“ th “Britten-N rman Micronair spray gear and H. Bradford, Ltd.. Ramsey, Harwich, Essex R A F Officers’ uniforms for sale, new and 
doceiia foams” te danse “oneiialene ~ : 584-556 * reconditioned. Fisher's, 86-88 Wellington 
ee renee See aes . IRFRAME spares for Dakotas, Harvards, Piper Et.. Woolwich. Phone 1055. Kits also purchased. 
pellers; of A.s valid until Septembcr ( » k hild Argus Beechcraft D-17s 722-774 
Can be inspected at Sywell aerodrome Box A792 seco Spitfire. Firefly. . ngine spares for Pratt & 
care of THE AEROPLANE AND ASTRONAUTICS -1 ey. Armstrong Siddeley, Lycoming, etc acces CONSULTANTS 
E instruments for all types of aircraft 
Dakota operators please note, we offer a R H. STOCKEN. F.R.AeS., Eagle House, 109 
S eee a TEER limited number of genuine brand-new Bendix «Jermyn St S.W.1. Whitehall 2777-8. zzz-743 
a’ tail Rt +4 or eo —— AN S. McNICOL, London School of Alc Naviga- 
-SE/ 200 Ib. bages 5-seater with adequate » - , SC LITIVE, ESOT. 5 tion. Pilot and navigator training with advisory 
cease x : urs “eat Scat. will operat € ° Phone Horley 1420 and 4294. Cables gy service. 33 Ovington Square, Knightsbridge, S.W.3 
with full load from fields of 25 d ith s Horley.” — 777-746 
furnishing, gyro compass and horizon at only , ENDIX J-8 Horizons, instruments, relays R W. SUTTON (CONSULTANTS). LTD., 7 
fly away Redhill Aerodrome. Try it yourself—contact Dakotas. Sabres, Neptunes, Bendix vo ee. « Lansdowne Place, Cheltenham. Phone 5811. 
. radio and compass equipment Fairchil 588-539 
_ ASON — RAFT AND = Ss. Cameras. Gun Cameras and Spares I w Ss 


L™ 69 Church Rd Moseicy, Birmingham 53 ELECTRICAL EQUIPME! T 


i ssori res and LECTRIC AL connectors. More than 1,000,000 in 
CROYDON AIRPORT Aircraft Accessories, Spa g over 50 different ranges. British 


mane Crovéoe $151-S2 579-16 ‘om Wanted Ame ». Stock list on application te Sasco, 

sabi sien ponents Nutficld, Redhill, Surrey. Phone, Redhfll 5050 
ANTED. quantities large or small American- 222-785 

We conan ifactured aircraft components, airframe and . 


$ . i : - Z sp A.N. and N.A.S. hardware, etc i a 
P' TER S. CLIFFORD AND CO., LTD., offer — parne. 2 a es a aioe of Th ENGINES AND ENGINE SPARES 


Miles Ger otal rframe hour AEROPLANE AND ASTRONAUTICS : 5 
2 cae ee kno 500 321 ‘three-year IPSY MAJOR X Mark. 2, completely overhauled, 
2 £ ( a t e 50 


comprehensively equipped including AIRCRAFT SERVICING T £500, Gipsy ene, 2 £3 Box A783, sone. 
fual control, full blind-flying panel with engine-driven . saa om ' ts HE AEROPLANE AND STRONAUTICS w 
vacuum pump, full night flying equipment. air log VERSEAS AIR TRANSPORT, LTD b gene ote 
» Sapa 2 , "ad Airport. for overhauls, conversions and modifica- - 
Murphy MR 80-23 channel VHF, etc At this most cloms ak guaranteed wriees Phone, Mercury HIRE AND CHARTER 


attractive price for quick sale further details on 


ext. 148 . 
7 RANTAIR, J TD.., 
agents for Czechoslovakian light  air- ANTS AND SUSSEX AVIATION, LTD., G* L 


cra Oxford Airport Kidlington, Oxford Portsmouth, have now obtained additional hangar : bial ; s 
Kidlington 3355 Sioachinaten 392 579-19 space and can offer facilities for C. of A. overhauls, GRANTCHESTER, CAMBRIDGE. 


modifications and all types of repairs. Phone pone Phone, Trumpington 3132 (24 hours per day). 
H I ¢ mouth 6208 579-2 
Aircraft Wanted You have a licence—we have aircraft with or without 


. : 
SSRAT,,sicraft sluminium ond, saints ste HELICOPTERS eg 
: urgently “required eae Leigh 71441 . OR specialized helicopter operations in engineering lease (Free maintenance, insurance and repairs.) 
ONS, Seer: Wersiegcon ean ‘? and survey, agricultural spraying, passenger trans From £3 10s. per engine hour without pilot or Is. 3d. 
port, flying training—contact Helicopter Services Lid per mile with pilot. 
2 


AIRCRAFT ACCESSORIES, SPARES Luton Airport Phone, Luton 4911 zzz-783 Europe—Africa or Asia covered. See also Aircraft 
; for Sale zzz-769 


AND COMPONENTS AVIATION COMPUTERS 
OLLASONS for Tiger Moth spares, Gipsy engine K We: of Ealing, — a Aristo, Jeppesen PACKING AND SHIPPING 


» nC as ; 4 Weems. Swissair, R.A Mk. 4, Box Dalton, . 
at Ting = ig aaa = gig a an ie suters; scale rules, protractors, etc., quotations, R AND J. PARK, LTD., 143-9 Fenchurch St., 
air raft types acceptable : 722-775 mail ywder, by return Write for latest stock list ee EC3 Phone, Mansion House 3083 Official 
pre eee piggy 8-10 Bond St., Ealing, W.5. Eal 2813 579-787 packers and shippers to the aircraft industry. zzz-782 

HE REGIONAL AIR TRADING CO., Croydon 

Airport, for R _— spares of every description 
Phone, Croydon 852 7zz-762 


HILLIPS AND wants LTD & oes 


HE leading stockists in the U.K. for instruments 4 
Le, KEEGAN AVIATION LTD. 


iVigational cquipment, electrical components and 
. and engine accessories Spares for de Havilland 
Major and Queen series and Armstrong 

Siddeley Cheetah IX. X and XV engines 
QUEEN'S GARDE NS. London, W.2 Phone 


LUGS and sockets. More than 1,000,000 in stock 
covering over 50 different ranges British and 
American Stock list on application § to Sasco 
Nutfield, Redhill, Surrey Phone, Redhill 5050 
222-784 
R® PAIRCRAFT, LTD The Common, Cranleigh 
Surrey (Cranleigh 536), for instruments and auto 
pilot overhaul zzz-74 
ARACHUTES, seat or back type, complete with 
harness quick release ex-R.ALF £10 
carriage 5s Thomas Foulkes Lansdowne 
London, E.11 55 


Following some hectic selling we are now down 
to these planes in stock 


$ 
$ P 
GI Ampassador “Bost.” 2768." Ces.” ~ Grea : What we Advertise—we Own 


1 only DC4: ‘A’ model. Zero time all 
The lowes petend round, new interior. Ready April 1st. 


World: Bensen B.? ; ; Lease for the season from £20 per hr. 
Gyro-Glider and SS 
B-7Mc powered 
Gyro-Copter In 
production by ar- 
rangement with 
Bensen of U.S.A 


CESSNA 310: Zero time all round, 
i : new interior, new C. of A. by Sir 
nee Cae ee ee Semmes §=Robert McAlpine. Autopilot, good 


CAMPBELL 
Laundry Lane, Hungerford, Berks. ‘ $ gers radio. £1 7,500. 


2 Doves: Zero time since C. of A., 
new inside from nose to tail. Must be 
seen and flown to be appreciated. 


APPOINTED DEALERS | i ummm. 1 t £16,000. 1 at £16,500. 


Midlands: Sir Robert McAlpine and Sons Ltd 
Luton Airport, Luton, Beds 


East Anglia: ¥. 6, 8) Cogers, — aie Ltd. ** Believe it or not” . . . 5 Vikings, | DC4 and 2 Apache all went in the last 
North: Westair Limited 14 days, hence our reduced stock—get yours NOW, it’s later than you think! 


Squires Gate Airport, Blackpool, Lancs 


: Air S imi 
Perth Aerodrome, Perth, Scotland Keegan Aviation .. 
AIRWORK SERVICES PANSHANGER AERODROME, HERTFORD 
PANSHANGER AERODROME - Telephone: ESSENDON 491/2/3 Cables: PLANESALES HERTFORD Telex: 1943 
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e PHOTOGRAPHY j 
D O a EROPLANE photographs, 5.000 available. includ- 
ing 1914-19 warplanes, latest U.S.A. and British 
jets, S$ in. by 34 in.. 8s. per dozen Lists and 


specimens, 2s. 6d. post free. Also thousands of ships 
t THE (Regd. Trade Mark) and railways Real Photographs, Lid. V ctoria 
House, Southport $79-3 


iwousreies SOLDERING EQUIPMENT RADIO AND RADAR 


PERRY ZERO reader, Type ZL! course selectors, 


PRINCIPLES 


control panels, flight computers and _ indicators, 
SOLDERING three complete installations in stock. A. J. Whittemore 
TOOL FOR (Aeradio), Ltd., Biggin Hill Aerodrome, Kent 
; 777-780 
; THE TRANSISTOR TRI2D, STR9Z. STR9X and most other British 
\ ; and American V.H.F. R/T equipment always in j 
Ms : AGE. stock. A.R.B.-approved design installations into 
: any type of aircraft. A. J. Whittemore (Aeradio), 
Z / Lid., Biggin Hill Aerodrome, Kent zzz-781 
ILLUSTRATED SITUATIONS VACANT ; 
i" Bit Model ILOTS , Viscount captains and first oot 
required. Maitland rewery Aviation, Gatwic 
: MANUFACTURED (Cat: No. 70) Airport. 581-547 ‘ 
: NSPECTORS experienced in aircraft maintenance 
IN ALL can obtain well paid permanent positions with full 
VOLT RA staff benefits i - ry by gpriying to; ye ; 
NGES (Eng.), Lid. (Dept. DAN/}), Lasham Airfield, near e 
Alton, Hants 579-548 BY JACOB SHAPIRO 
; : Bs Engineers experienced on Ambassador, Dakota 
"4 and Dove aircraft can obtain wel! paid perman- : 3 
: ent positions with full staff benefits at Gatwick, [his important work by a leading 
London Airport or Bristol by applying to: Dan-Air . _ : . 
: DESIGNED FOR (Eng.), Ltd. (Dept. DAN/1). Lasham Airfield, near British authority on the design and 
’ Alton, Hants. 579-549 . 7 z 
j CONT PROTECTIVE - ’ construction of helicopters provides a 
A : INUAL USE SHIELD PPLICATIONS are invited for qualified flying 
ON BENCHLINE ‘ instructors with a current Commercial Pilot's complete survey of present knowledge 
Cat: 4 icence and Instrument ratings, giving particulars of % 
ASSEMBLY ( We. 68) experience. Apply: Chief Instructor, Airwork in this field. : 
a Services: Training, Perth Aerodrome, Perth 579-551 The approach is from the theoretical 
is OVE and/or Twin Pioneer pilot required for . , P 
“ ; service in the Middle East, salary and al:owances to the practical, in six chapters entitled : 
or qualifications comprising ALTP licence with ‘ : » 2 > : ”, 
$ ; endorsements for both types, £3,238 per annum, two ‘Rotating Wings in Steady Flight” ; 
year appointment, renewable, 48 days annual leave, “ . ”, 
7 pilots with Dove endorsement only could be con- Performance of Helicopters ° 
sidered for training on Twin Pioneer Box A782, “Dynamics of the Rotor”; ** Mechanics 


care of THE AEROPLANE AND ASTRONAUTICS 


579-553 of Helicopter Flight”; ‘ Helicopter 

CITY AND COUNTY OF BRISTOL Projects” and “ Rotorcraft Components 
EDUCATION COMMITTEE and Assemblies.” 

Be sto TECHNICAL COLLEGE 


| British & Foreign 
ee Patents 
Reg. Designs etc 


PPLICATIONS invited for new post of Assistant, 
Grade B, to teach in courses leading to the Air- 
; ; craft Radio Maintenance Engineer's Licences 
f Catalogues from Head Office, Sales & Service (categories A and B) 
< : PLICANTS must be in possession of the above 
fs ' ADCOLA PRODUCTS LTD. licences and will be required to commence duties 
Ed as soon as core s 
4g" 8T JRNHAM Technical Scale salary—£700 to £1,150, 
i ; GAUDEN ROAD, CLAPHAM HIGH REET with graduate or equivalent and training allow- 
ances where applicable Placing on scale dependent 
LONDON, sw4 on approved industrial and teaching experience 
ETAILS and application forms, returnable as 


Telephones : MACaulay 3101 & 4272 soon as possible, from the Registrar, Bristol 
Technical College, Ashley Down, Bristol. 7 lease 
s: quote BIC 61/3. 579-9 


ERBY AIRWAYS have immediate vacancies for 
three captains and four first officers on DC-3 
These sts are permanent and pensionable Apply 
a ilot, Derby Airport, Derby. Phone, sktse7 
$21. 581-557 


IKING captains and first officers required for 
F Blackpool base. Apply Chief Pilot, Pegasus Air- 
ee lines, Squires Gate Airport, Blackpool. 579-5 

RISTOL (Luisgate) Flying instructor required 

immediately, permanent. Write giving full details 
instructor’s category, hours, types, etc., to Bristol 
and Wessex Aeroplane Club 579-7 


| ‘epeceppaneg immediately :— 
PRESSED STEEL COMPANY LIMITED ICENSED engineers Category A and/or C on 
rr a C4, Viking, Ambassador, Dove or In 448 pages of text, supplemented by 
eron aircra . oe , 
AIR SERVICES DIVISION CAtscory X on instrument and/or electrical. 350 illustrations, a glossary of terms and 
require an A> a Boemned cote, engineers, preferably with a section devoted to notation, the author 
radar endorsement. ° u 
“A” LICENSED ERENCE seragimmeton eae somos | | prents  compehenive review ofthe 
Yeas also exist for senior technical records engineering principles of helicopter 
RADIO ENGINEER APPLY - on. maapectes bs ye design and construction. 
“nginecring, td., verseas angar, yatwic P 
. . . Airport 582-554 Although written expressly for tech- 
for the rapidly expanding radio | | A. And .miicensed radio, maintenance engineer nicians, much of this work will prove of 
department at Oxford Airport. appointment, renewable, “ gave" anguel leave. with interest to the less technically-minded 
< : : ave 2 i a € LK. fo 
X: The services provided by the feenlties. " Commencing salary and allowances £2.195 reader already attracted to this new and 
2 Division include Executive and pe ye & rapidly growing field of aeronautical . 
Private aircraft flying. Modern $$$ $$—____— development. 1 
lightweight equipment is in use i “An im j ; 
; iportamt contribution to helicopter 
‘ and it is desirable that the success- etiniaia literature and the first really complete 
ful candidate should have had GIVER CITY AIRWAYS. | TD. treatment of the subject in this country.” 
experience with this type of NOW HAVING A LIMITED NUMBER OF FIRST ee a 
j j ; OFFICER VACANCIES AT EITHER LYDD. 
equipment. The appointment will SAREE. Te Ga Sane Gave. WELLE Royal 8vo. Cloth boards. 
be to the permanent staff and it LIKE TO HEAR FROM QUALIFIED APPLICANTS 
offers the Opportunity to join an AT PRESENT IN THE U.K Illustrated 
P | or Inquiries are also welcome from holders of C.P.L 
expanding Division of the Pressed who are dus to sete wher IR, ia the nest two 55s. net 
Steel Company. Salary will be PERSONNEL ADMINISTRATION, 
commensurate with experience, G'LVER cr Amways. L™- Obtainable from all Booksellers or direct 
but not less than £900 per annum. 62 BROMPTON ROAD. from the Publishers, postage Is. 9d- 
ation . LONDON, S.W.3. 
| unr detains aan ate oh aon _ TEMPLE PRESS LIMITED 
4 = Rat a arma BOWLING GREEN LANE - LONDON EC1 
PRESSED STEEL COMPANY LIMITED, A= patter, 5,Clicensed | engineers holding DC-3 
4, ‘ Ss - 
| AIR SERVICES DIVISION, base, A and C Dakota i By — 5-R.4 ~, 
| Oxford Airport, Kidlington, Oxon. Salary eae £850-61.100 <iccordins to qualifications 
| pply Channe irways, Southend irport, Essex 
579-13 


aon ie) 3 ieee _ Hea Oy nes a: rial “ ee = af Bae 
Tey giatteaiaa  * a ee ey Sie ae eae a i 
ke Peithe. 2 a 3k ee — ea ie ee ee 
so a pe ieat is SS Ne Ae ST i ae aa, oe <i * oa -. S : z a ——— ae eee 
> eee * Sa 
cee 7 — . . a _ — na a a < 
2 
A er 3 
o eo j " 
| ‘ at 2 
= i. paces Hf ‘ 
] > 4 i 
| 4 { 
| wat ~ 5 = : 
i ss yaeucor™™ F : 
r To ENGINEERS ; 
¢ £8 Tie! ae 
: oS aa ae ae 
; ee 
ee Es 4 pre = és 
; | Sah Borne. ee 
} a a za : 
| . ’ a pile 3 
Vi ae ; 
“ * = it t 
F | 
Be 
a5 ae 
Ie a ee ee ee CC i Re ST ae ; : 


MARCH 23, 1961 


Situations Vacant—contd. 
LECTRICAL authors are 
pilation of aircraft manuals 

experience both in writing cor text and in the 

preparation of aircraft wiring diagrams A knowledge 
of ATA.100 methods would be an advantage Work 
is of a very interesting character and will be con 
cerned with overseas sales. Good commencing Salaries 
are offered. Please send full particulars of experience, 
etc., to the Personne! Officer, Handley Page (Reading) 

Ltd The Acrodrome, Woodley, Reading 579-15 
INISTRY OF AVIATION: Air Traffic 

Officers Posts for men or women at 
and under 35 on 1.7.61 Candidates must 
recent aircrew experience preferably as 
navigator in civil air transport or 
exceptionally extensive experienc in duties 
may be accepted They should normally also have 

G.C.E with five passes, or an equiv academic 

qualification Starting salary (London) from £825 to 

£1,190 Maximum £1,522 Appointments initially 
unestablished but prospects of establishment and pro- 
motion Write, Civil Service Commission urlington 

Gardens, London, W.1, for application form quoting 

1 79-17 


3227/6 


required for the com- 
Must have previous 


Control 
least 23 
have had 


ee 


Cac NT se Li 


CAREER 

NONE 

es at SCIENTIFIC 
SCIENTIFIC 
available:-— 


A SCIENTIFIC 
SECOND TO 
vacan 

SENIOR 
level now 


Following are examples of 
OFFICER (£738-£1,222) or 
OFFICER (£1,342-£1,654) 


ROYAL ESTABLISHMENT 
Hants 
INERTIAL 
gation 
over the 
gyroscopes 


AIRCRAFT 
Farnborough 
methods of 
inertial nav 
advance 
flotation 


SPACI 
aimed at 
current 


Research on new 

REFERENCI for 

achieving a significant 
technique of 


NATIONAL PHYSICAL LABORATORY 
Teddington, Middlesex 

static or dynamic properties of 
POLYMER materials 


Work on HIGH 


ADMIRALTY UNDERWATER WEAPONS 
ESTABLISHMENT 
Portland 
UNDERWATER NOISE and signa 
Requires experience in 
ACOUSTICS and some 
ation theory, or 


Dorset 
Research in 
intensity measurements 
ELECTRONICS 
knowledge of digital 
spectrum 


interest in 
analysis vibrz 
analysis 


RESEARCH AND DEVELOPMENT 
ESTABLISHMENT, 


Fort Halstead 


ARMAMENT 


Kent 

SYSTEMS in 
OPTICS 
There are many other vacanc PHYSICS, 
ENGINEERING and most other scientific disciplines 
All posts carry a pension Good promotion prospects 


Sevenoaks 
investigations of OPTICAI 
PHOTOGRAPHIC 


Basic 
INFRA-RED and 


ies in 


Full particulars from 
SERVICE COMMISSION 


(Scientific Branch), 


17 a’ he oo ty 


LONDON, W.1 


CIVIL 


§79-1 


IKING captains and first 
Chief Pilot, Pegasus Airlines 


SITUATIONS WANTED 
XPERIENCED club nstructor seis 
flying 7.800 hours 
nstructors certificate opmeeve al. 
observer 1179 examiner Box A795 are of Tut 
AEROPLANE AND ASTRONAUTICS 579-x2780 


TUITION 


ENHAM Link Training Centre, cost per hour £1 
or 18s. for block bookings Phone, Denham 2161 
or 3171 722-789 


HE OLLEGE OF 
Fines 


APPLICATIONS ARE INVITED FOR 


P' RRING S' HOLARSHIP 
A ay AUTICS, 


VALUED AT £500 PER ANNUM, TENABLE ATI 
THE COLLEGE OF AERONAUTICS 

The successful candidate will be admitted to the 

two-year course in Aeronautical Science an ngineer 

ing at the College, leading to the award of the 

oliege Diploma (D.C.Ae.) 

Applicants should preferably be honours graduates or 

final undergraduates in engineering, mathematics 

; applications from non-graduates with com 

parable qualifications will also be considered Can- 

didates must be British subjects domiciled in the 

United Kingdom 
and statement of conditions will 
forwarded on written application to 


THE WARDEN 


HE OLLEGE OF ERONAUTICS, 
 & A 


CRANFIELD 
BLETCHLEY, BUCKS 


date for the receipt of 
June 1, 1961 


Apply 
Airport 
§79-14 


Officers wanted 
Gatwick 


part-time 


A! RONAUTICS 


THE 


Forms of application 
be 


The closing 


applications is 
579-6 


ONDON SCHOOL OF AIR NAVIGATION offers 

full-time personal coaching with home-study 
correspondence ourses or combination vf both for 
all aspects of professional pilot and navigator quali- 
fications; also I Officially appointed Services 
Courses Scheme, 33 Ovington Square, Knightsbridxc. 
London, S.W.3. Ken 8221 22-755 
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vacancies in 


PERFORMANCE & SALES ENGINEERING 


on the new successful 
AVRO 748 TURBO PROP AIRLINER 


There are a limited number of senior and junior vacancies for personnel in the 
Performance and Sales Engineering groups of A. V. ROE & CO. LTD. 


The work is connected with Performance 
Survey, Operational Costs and Preparation of Flight Performance manuals. 


Applicants should have some previous experience and be prepared to travel. 
Apply giving general particulars of age, qualifications and experience to:— 


The Personnel Manager, 
A. V. ROE & CO. LIMITED, Greengate, Middleton, Manchester. 


THE AEROPLANE 
and ASTRONAUTICS 


LIMITED 


Analysis, Route Studies, Market 


TO B.S. SPECIFICATION 2 SP.47 


“J PERFECT 

le ‘ss PRECISION 

be Ae QS AIRCRAFT 
a SPRING WASHERS 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down °355'8 


THE BRITISH AIRLINE 
PILOTS ASSOCIATION 


81.New Road, Harlington, Middx. Tel.HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


Southend Municipal Fiying Schoo! 


Commercial and Private Pilot's Licence 
Instructors Rating. Night Flying every night 
No entrance fee or subscription 
Austers £4 5s. solo; £4 15s. dual; contract rate £.. 
Chipmunks £5 10s. dual or solo. 
Municipal Rigen, Southend-on-Sea, Essex 

hone : Rochford 56204 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. + Metric + B.S.P. B.A. 
Whitworth + Unified 


MANUFACTURING 0.11938), trp 
COMBE paws: BAI SOMENSE ' 


COMBE DOWN $/8 CIRCLE 


addressed to:— 


BABCOCK & WILCOX LIMITED 
LONDON 


invite applications for the post of 


DESIGN ENGINEER 


for design of special pressure vessels. 
ing stress analysis and a close liaison with the Research Department, 
the Works, the Erecting Department and the Estimating Department 
of the Company in the “solution of practical problems arising in the 
manufacture and erection of heavy pressure vessels. 


A Degree in Mechanical or Structural Engineering is required and 
experience of stress analysis would be an advantage. 


Applications, stating age, qualifications, experience and salary required should be 


The Assistant Secretary, 


209 Euston Road, London, N.W.1. 


The work would involve interest- 
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and ASTRONAUTICS 
Tultion--contd. XETER AIR CENTRE offers the least expensive 1 
VIGATION, LTD., provides full time or postal and most comprehensive flying training available BOOKS AND PUBLICATIONS 
tuition or ‘a combination of these methods for | ‘Oday. contract rates from £3 7s. 6d. per hour. RINCIPLES OF HELICOPTER ENGINEERING, 
M.C.A. Pilot/Navigator licences. Classroom instruc- Normal Auster/Tiger rate £3 12s. 6d.. Chipmunk £5 5s by Jacob Shapiro. This comprehensive review of 
tion can be provided for A.R.B. General, certain P.P.L. courses from £108 C.P.L. from £665. the engineering principles governing the design and 
specific typees and performance schedule examinations, Instructor’s course from £72 10s. Special attention construction of helicopters provides a complete survey 
D4 Links. Phone, Rodney 8671 For details apply to individual requirements. Full Air Traffic Control. of present knowledge in the field Illustrated, 448 
Avigation, Ltd., 30 Central Chambers, Ealing Broad- | Radio aids. VHF/DF and 24-hour Met. service. grass | pages. S5s. net from booksellers, or 56s. 9d. by post 
way. London, ws Ealing 8949 zzz-771 or runways Local accommodation from £3 10s from the publishers. Temple Press Limited, Bowling 
Airport £5 15s. 6d. Exeter Airport, Lid., Exeter Green Lane, London, E.C.1. 22z 
Aeeeray- APPROVED Trainers af pment 67433 zz2z-7 
rating Practice come to us, t recognize > - . _ ‘ _—_ 
specialists for 12 years. Link Training Services, Lid, Rg ay ag Bey * Pan 
ee Square, London, S.W.3. mnighieerides EARN to fly, £32; instructors’ licence and instru- to the many questions the intelligent layman asks 
581-507 ment flying for £4 per hour; night flying £5 per about the science of “ astronautics."” Over 375.000 
URREY AND KENT FLYING CLUB, Biggin Hill hour. Residence 6 gns. weekly. Specialized course copies sold in all editions. Illustrated, 212 pages, 
(BN9) 2255. M.0.A.-approved course iger and for commercial pilot’s licence Wiltshire School of &s. 6d. net from booksellers, or 9s. Sd. by post from 
Hornet Moths, Chipmunk and Prentice. Contract Flying, Ltd., Thruxton Aerodrome (Andover Junction the publishers, Semple Press Limited, Bowling Green 
rates. Rout 705, one hour from Victoria 579-0761 1 hour 15 minutes from Waterloo), Hants 222-788 Lane, London, E.C wz 


The Aviation Picture Book of the Year 


PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the new, Fifth 


Edition of this popular annual forms a unique pictorial 

, OVER 200 record of the year’s events in aviation throughout the 
~ MAMETRATIONS world. 

ee ee All the latest types of military and civil aircraft, in 

Oe eee x service and under development, are featured, including 

Yi dladngee $ VTOL and STOL designs, naval aircraft, and helicopters 

wt cgineide ae large and small. There is a section reviewing the latest 


missiles and space vehicles and others portraying the 
newest type of light and executive aircraft and the 
highlights of the 1960 Farnborough Air Show. 


lc CONTENTS INCLUDE 

; ize: 74 x 10 in. pages 

: Over 200 illustrations New Shapes of 1960 Strategic Spearhead 

F price 12s. 6d. met | Commercial Transport Aircraft 

: (By post 138. 74.) port For Aeronautical Development 


Light and Executive Aircraft T ont T 
Missiles and Spaceflight ae ae Se 
Fighters—Formation Rotary Wing Selection 


Focus on Farnborough Air Display Events of the Year 


TEMPLE PRESS BOOKS: Bowling Green Lane, London, E.C.1. 


D.G.I. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM 
Spec.: D.T.D. 900/4526 
Great Time Saver . . . Accuracy Assured . . . Sheets or Components. 


B. ATTEWELL & SONS LIMITED 


Sole Distributors 
Makers of Aircraft Components for over 20 years. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams « Reflection- Iver" 


INDEX TO ADVERTISERS 


Name Page Name Page Name Page 

A F R 

Adcola Products, Ltd. . Fletcher, C. W., & Sons, Ltd. .. i ie Robinson, L., & Co. tating Ltd. 4 
yi Aero-Enterprises (Boreham Wood), ltd .. 14 H Rolls-Royce, Ltd. . 11,13 
4 Airwork Services, Ltd. oa 3 s 

ener Se Si Fane, Set 7 - si ne ey Selene, - Cover, 6, 17 Shackleton, W. S. (Aviation), Ltd... aw 
: 8 Hobson, H. M., Ltd ee Short Brothers & Harland, Ltd... ; Se 
: Babcock & Wilcox, Led. 5 17 oe oS Southend Municipal Flying School .. a 

British Aircraft Corporation, Ltd. .. 7-10 K Standard Telephones & Cables, _ nae 

British Airline Pilots Association << Keegan Aviation, Ltd. .. x : .. 15 Inside Back Cover 

T 

c u ; 

Campbell, D. Lockheed Precision Products, Ltd. | Back Cover Teddington Aircraft Controls, Ltd... a 
be Cross Manufacturing Co. (1938), Ltd... sa, oO u 
D Oxford Aviation Co., Ltd. , — United Aircraft Export Corporation sera 
Decca Radar, Ltd. 2 4 v 
; Dowty Fuel Systems, Led. Inside Front Cover Pressed Steel Co.,Ltd. .. as ‘ 16 Venner Accumulators, Ltd. he = ; 1 
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radio interference suppressors 
for high temperature operation 


A range of STC Suppressors employing ENGINE ELECTRICAL EQUIPMENT 
metallised Melinex dielectrics, capable of MAIN POWER GENERATING SYSTEMS 
operation at 125°C and 150°C, to suit the SHORT TERM RATED MOTORS 
following aircraft applications:- POWER SYSTEMS CONTROL EQUIPMENT 


Among the aircraft for which STC Suppressors are specified are:- COMET IV VANGUARD 


BRITANNIA CANBERRA 


RADIO INTERFERENCE MEASUREMENT SERVICE VISCOUNT oo PIONEER 
HUNTER one 


The STC Radio Interference Measurement Service Department is approved by WESSEX 
the Ministry of Aviation and the Air Registration Board for type testing of elec- 192 GELICSPTER Ets 8 


trical equipment for Radio Interference and also for the design and development LLL 


of suppressors and suppressor networks to the requirements of B.S.G. 100 and 


E.L. 1716, Section J. 


Write for details of STC Interference Suppressors to:- 


Standard Telephones and Cables Limited 


nrc tac Registered Office: Connaught House, Aldwych, London, W.C.2 
CAPACITOR DIVISION: BRIXHAM ROAD - PAIGNTON ~- DEVON 
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This D.H. Sea Vixen 


is about to touch down on H.M.S. ‘Ark Royal’ after an operational 


exercise. Operating in all weathers in climates varying from the 
heat of the Indian Ocean to the cold of the Arctic Circle the 
aircraft and its equipment must be designed and built to give 


unfailing service regardless of the conditions. 


Over eighty Lockheed Hydraulic components on this aircraft are 


proving their efficiency and reliability every day and every night 


of the year over the oceans of the world. 
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